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FOREWORD

_ The rapid changes that our .econumy is undergoing have many

implications for the role that vocational education will play in

caning ycars. The present project was conducted to identify the
najotr for:-es and factors that appear likely to influence vota-

t ional education in ths next three to five years: Once these

influences were identified, information concerning them was
assembled, analyzed, and implications drawn for use in program
planning and policy development:. The report is intemxled to atert

planners and policymakers for vocationz! education of major in-
fiences that they should consider when developing plans and pro-
arams for the next thrée to five years.

. The project was conducted with support from the OEfice of
Vocational and Adclt Cducation; U.S. Department of Education: It

venefited significantly from advice received from fifteen pcnel-
ists who are listed in appendix A: One of the panelists, Dr..
flenry Davia, in his role as senior consultant to the executive

director of the National Center, was especially helpful at many
points in the project.
This project was conducted in the Evaluation and Policy

Pivision which is directed by N. L. McCaslin. The project staff

included the authors of this report and Mollie Orth who contri-
iatad significantly during the first half of the project. Sherri
Trayser served as project secretary and was responsible for the

word processing of this report.
Critiques of a preliminary Jdraft of this document weie pro=

vided internally by Steven Gyuro and Joel Magisos. _ External

[eviews wers conducted by Joseph F. Coates of Joseph F. Coates,
inc., and Robert C. Harris, Indiana University. -Ruth Morley and
Constance Faddis edited the final draft. Oonly the authors, of

course, sre responsibte for the final positions presented in this
réemrt.

7 o Gshalf of the National Cemtef I am happy to acknowledge
Al enpress our appreciation to ail those who contributed to this

ropore.

Robert £. Taylor

Executive Director

The National Center for Research
in Vocational Tducation
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EXECUTIVE SUMMARY

There is little question that the rena;nlng years of the

kwenfxefh centu'y w111 be a tzne of rapld change. Respnndan to

,,,,,,,,,

petttlon. the eccnomy is shifting from ore based prlmarlly on the
production and distribution of goods to one based primarily on

the exchange of information and services. This shift has 1mp11-

*ations for all Of educatlon as is reflected in the various

1983 examxning the condltlon of secondary education. A reacurrent

theme in theése reports is the uncertainty of the future and the
need for a solid educational fFoundation that will enable today's
student s—--tomorrow's workers--to adapt to the changeés they
inevitably will face:

In such a period of transition, it is difficult tc know how

Best to prepare younq people and retrain adults for rewarding
e1ployment in a future whose structure can only be dinly per-
ceived., As difficult as the task is, planners and policymakers

must make dectstons based on the best available information and

this remort is designed to help them.

The proaect described in this report assembled relevant in-

formation concerrning major influences on vocational educaticn

tnat should be considered in the development of plans and pol-
icies. 7o guide the assembly of this information, a general

wodel or conceptual framework of the major influences was devel-

sped. After several imternal reviews and revisions, a draft of

the msdel was sei.t to fifteen external panetxs;gfgi;bfggpcrtxse
in A variety of disciplines. The sugqestions from these
panelists were used to reévise the nwdel and then information was
asscubled on most of the clement# in the molel. Twat information
is presented in this report; together with an inteqratnve sunmary
nf{ the enviromments most likely to be encountered by vocational

oducation in theé next three to five years.

~ From the information assemhbled, the following were identi-
fie! as major influences on vocaticnal programs:

° ,tudenPs. A aradual daécrease in theé number of secon-

dary “stodenis; proportionally mere minority and dis-

advantaged students at all levels: many more adult

students with widely varying characteristics at the
postsecondary leval

Technolugical change: rapid rates of technelogiecal
change making it virtually impossible to keep

ingtitutional equipment and curricula up to date



Competing requirements: decreased time for voca-
tional instruction at the secondary level because of
inereased requirements in FEnglish, mathematies; and
science .

e Federal emphasis: a continuing emphasis in federal
vocational legislation on facilitating access to

educational opportunities -

_ The interaction of these and other broad influences have

different implications for vocational education at the secondary
and postsecondary levels. These differences ard implicaticns for

all levels are summarized in the following sections.

Implications for Planning and Policy

Secondary Programs

The several repcrts on secondary education have caused many

states to consider increasing the credits required in English,
science, and mathematics for high school graduation. Such in-

creases, uncertainty about the effects of techrology on the

skills rneeded in the labor force, and the fact that only about 25

percent of high school students take intensive occupational pre-
paration are pushing secondary vcocational education toward an
increased emphasis on broad educational objectives. There is
evidenceé that occupationally relevant instruction can make
learning more meaningful, especially for those students who are
hored and frustrated in the typical academic cltassroom. To
realize this outcome, spesific instruction in communication and

carputation skilis will have to be integrated into regular
vocational offerings.

) The irncreasing availability of personal computers and other
electronic media are among the influences *hat are creating the
need for a new model uf the teacher--a wmodel that stresses man-.
aging learning rather than providing information: If this model

is to he implemented and seécondary programs are to emphasize
broad educational ohjectives, current teachers will be the prime
agents in bringing about these changls. Any plana for change

Hust convince teachers of the need for change and involve them in
its implementation.

Postsecondary Programs

The same forces that are pressing secondary programs toward

an enphasis on broad educational objectives are increasing the
need for training in occupational skills at the postsecondary

lJevel: This trainiwmj wWill be needel by younqg people seeking

>
ol
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éntry-level employment as well as by adult workers to keep pace
with technological changes or to obtain new types of employment

when their current jobs are eliminated.

Postsecondary lnstltutlons are 1n a favorabie posxtton to

and psychoiogxcal acceptab111ty to adults. These features also

favor an ewpanded rote for postsecondary 1nst1tut10ns 1n tralnlng

vhile vocational education may play a broader educational

role at the secondary level, its unique role will continue to bhe

preparatlon for employment: The conditions expected during the
remainder of the 1980s indicate that this will be a favorable

period for developing stronger linkages with employers. Surveys
~»f omplovers iridicate a greater willingness to cooperate with

vocat ional education than has presently been realized. Voca-

tional educators will have to be cautious, however, that they do

not let involvement with employers divert them fram their primary
goal of development of the individual:

eritical Skills

There is a continuing national debate about whether or not

shortaQes exist in critical skills areas within the labor force.

The areas of most concern are defense—relcted industries. De-

fcnse expenditures influence certain states and’ localltles far

more than others. The 11.S. Department of Fdication should be
able to notify states when major defense contracts are awarded .
These states should be able to use their own information sources

and work with local education agencies to determipne if skill

shortages are anticipated and if corrective progrmws are needed.

'rz’ésg'dn_qihd t'o'_"I‘é'cﬁh'o’i ogical Change

this qtudy assemhled did not suggest major changes in the types

of training needed for the work force in the next three to five

ycars. It takes time for a technological change to spread
tnrough a work force of over 100 million workers, and in most
cases the technology is incorporated into exlstlng occupations.
'or example; since many secretaries will be using word-processing

oquipmient,; an understanding of the togic of word processing

should be an objective of all instruction in keyrtoard skills.

In most cases, this change (does not mean that separate courses in

oK
=
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word processing are needed. 1In a similar manner, workers in most ... .o e

of the trades will need a basic knowledge of electronics as it is

applied to their occupational specialty. In the technologies _

examined for this report, very few completely new programs will

be needed 'in the next three to five years.

Concluding Remarks

Many demands will be made upon vocational education in the
néxt few years: These demands will include continue® delivery of
traditional services; as well as expanded roles in te&mching basic
communication and computational’skills, training the disadvan-
taged, and retraining and upgrading adult workers. At the same
time, vocational education will have to justify once again its

claim as a legitimate semponent of secondary education. The

chalienges are many, but they can be met. The broad support that
vocational educatiion receives from those who use its services and
fund its activities indicates it has met a wide variety of needs

in the past, and it can continue to do so in the future.



CHAPTER 1

THE NATIONAL CLIMATE

Introduction

When historians reflect @ﬁéﬁigﬁé 1980s, they are likely to

characterize it as a decade of fundamental change. The basic
structure of the econwy ig moving from cne based primerily on

the production of goods to one based primarily on the exchange of

information and services. As the structure of the economy _
changes and the wealth of the nation is redistributed, social

t ransforination results. The magnitude of the changes expected
during this decade has been compared to that experienced during
the In.lustrial Revolution. In such an environment; basic insti-
tutional relationships are affected, and vocational education

cannot expect to be immune. Vocational educators must anticipate
these changes with as much foresight as possible to enable their

programs to be responsive to this changing enviromment.

This report is intended for use by individuals responsible

for long-range planning and policy development in vocational
oducation at the national and state level: The purpose of this
report is to provide an early warning of changes that can be
wnticipated in the next three to five years in the environment in
which vocational education operates. To understand the likely

impact of these changes, it was necessary to identify and study
trends in the economy, technology, and society that appear to

influence vocational programs. This report presents an initial
model of major influences upon vocational education. The model
was (developed by the project staff on the basis of previous

research on the future conducted at the National Center: It was

reviewed by a panel of fifteen experts (1isted in appendix A)
fromn a variety of backgrounds and revised on the basis of their

critiques. The model is based on expert judgment because there
is no body of existing theory that could be used in its develop-
ment. 1In its present state, the model serves as a guide to the
assembly and subjective integration of information relevant to
the enviromment that influences vocational education. This _
chapter presents an overview of the model and a discussion of the

economic-governmental climate that constitutes a major influence

on public vocational education.

The Model

National goals, the economic environment; the role emerging

technologies ptay in detemining skill and training requirements,
anl the impact of the composition of the labor force and long-
term demographic trends compose the major components of the en-
vironment for vocational education. This report synthesizes the

information currently available about these components and

, 14



identifies the implications of this information for educatjon and
training needs in the next three to five years; particularly as
they relate to vocational education.

The components of the model and the relationships between

them are displayed in figure 1-1. The model cannot attempt to

delineate every interaction between components of the system
without becoming hopelessly complicated: Therefore, the model

Attempts the more modest objective of depicting the most power-
ful and pervasive of the relationships:

 1ong-term social and economic values are the foundation for
virtualtly all activity in society. These values are often so

fundamental that a discussion of their existence and the support
for them scems unnecessary. These values serve as the unstated

assumptions and the basic guidelines for society. An example of

sich values would be citizens®' support of the principles of de-

mocracy or support for the maintenance of a free enterprise
system. The basic values of freedom, equal opportunity, and pro-

gress, primarily defined in material terms, constitute this
foundation. L

The model can be divided into three major sections :-that have
some interactions across sections, with the majority of interac-
t ions within each section: The first major section relates to.

the economic climate and the role of government: The political

and econamic climate sets the stage for all domestic endeavors.
This section includes the interactions between the natjon's

government and the economy and their relationchip to the public's
parception of the value of education. Each of these three com-

ponents is discussed later in this chapter-

The role of technological innovation and the diffusion of

that innovation comprise the second major section of the model.
Before society feels the impact of any technology, a technologi-
cal innovation must be cammercially feasible as well as cammerci-
ally diffused (Rosenberg 1976): Historically, the diffusion and
application of innovations have first improved upon currently
applied processes in society: Tlater 'in their application staqe,
the innovations are applied in ways that have never before been
considered. 1In anticipating the impact of technologies; it is
easier to identify those impacts that are improvements to oid
techniques and processes, dut much more difficult to anticipate
applications that have never before been considered. Only tech-
nologies that are currently in the commerical feasibility or_

diffusion stage are discussed in chapter 2, for this report is

Wwithin the next three to five years: One of the major inter-

actions across sections is between the diffusion of techuology
aixl economic activity: Mensch (1979) has even proposed that
spread of basic new technoloqies through the cconomy and even-

tual over-investment in them are the primary causes of long-term
business cycles.
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Demographic trends and the composition of the labor force
comprige the last major section of the niodel. The aging of the
post-Horld War IT baby hoan and the changes in the «omposxtlon of
the labor supply are issues which have direct impact upon voca-

tional education, since these forces affect the supply of the

potentxal clients for education and tfaxhing. Vocat ional educa-

tion's share of this training delivery is a continuing concern

fbr vocational education planners. These issues are iliscussel in

rollments in education and training programs are obviausly influ-

enced by several of the elements in the other sections of the

model; The most significant of these relationships are shown.:
Thuy include the educational experiences of students, levels of
ecnnomic act;vity, projections of labor force needs, displacement
of adult workers by technological change, and internaticnal com-

petition.

Chapter 4 presents data on the trends in enrollments and

funding for vocaticnal education. The discussion considers
whether, in times of shrinking federal dollars and shrinking
seconlary enrollments, vocational education will continue to
attract studentsd and receive adfquate funding. Chapter 5 dis-
6655&5 Eﬁé nﬁﬁixééiiéﬁs of these factors upon vbcatibhél éiuca;

1nt1€1pat1ng changes in the next three to five years.

The Economic and Political Climate

The econamic and politxcal climate sets the stage for the

deiivery of vocational education: The economic activity in the

riation and the resulting configuration of iqdustr}g§ determine
the amount and the content of skills demanded in the labor mar-
ket. THis section discusses national goals regarding defense,
the economy; amnxl equiti; the economic outlock as of late fall of
1983; and the current attention that public secondary education

is receiving.

National Goals

Every nation has a set of principles and values which serve
as a yardstick against which the performance of society is

measured. These principles and values aré the basis of national

goals. In the United States, national goals are communicated

2 & ®

through the political process with the identification of these

— = = =

qoals supplxed by statemernts of the President, through the Iegxs’

lative agenda of Condress, and via various executive commissions

(Biderman 1966). The most prominent statemept of these goals is

the Presxdeqt s annual State of the Uhxon address. The dxscus-
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equity. These issucs appear to have the most direct implications

tor vocational education.

o Defense goals. The Reagan administration has clearly placed
a high priority on maintaining and strengthening our current
tevels ot detense preparedness. In the President's Budget Mcess-

nge to Congress in 1982 he states; "I have proposed strengthening

the Nation's defense, to restore our margin of safety and counter

the Soviet military buildup® (Executlve79§fic97957§ge President

1982, p. 4). This policy, however, did not originate with the
Reagan édmiﬁistratlon. In 1978, President Carter in1t1ated thw

passed up to that ttme. Subsequent increases under the Reagan

adwinistration have been even larger.

percentage has increased, with 1982 estimates at 6.1 percent.
repreqenttng the largest percentage of the GNP devoted to defense
since 1972 when the Vietram War was winding down (U.S. Office of

cent ot the gross natlonal product (GNP). Since that txme. this

Management and Budget 1983). 1In the FY 1983 budget, 29 cents out

ot every dollar spent by the federal government was spent on
national defense.

The national defense goals of the United States interart
with vocatxonal educatxon 1n both dxrect and indirect ways.

ot the technical skitls of the individuals in the milxtary,

well as strengthening the skills of the individuals employed or
potent1a11y to be employed by detenée suppiters. - “The skills

natlnnal significance for which vchtxgnal educatxog is appro-
priite” (Starr 1984; p. 2). The U.S. Departments of Defense and
tducation are encouraging cooperation between defense firms and

vocational education: Additionally, there is federal interest in

having public vocational education assist %m providing traininqg

tor the active military, the reserves, and'other components of

the detense establishment. Increasing national defense expendi-

tures wiil]l require more skillled workers in defense-related indus-

tries. Although there 1s no convincing evidence on how adequate
the supply of skilled workers wxll bel there xs widesptead con-

skilled workers may be a serious national problem (ibld 'R

The detense hudg;\\atso has an impact on vocational educa-

tion directly by competing for limited federal dollars. Both

lefense and education are considered “controllable” expenditures

of the feldcral govermment (Jennings 1981): They fall into this

category because the threat of legal action to secure funding

does not exist as it does with entitlement programs like social

-~
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4acurity. With the strong emphasis on defensc and the uncer-

tainty about the federal role in education, when these forces
compete for the same wcontrollable” federal dollar; education may
well find itself at a disadvantage.

] Economic gosls: After World War II, the United States
became the international leader in the production of qoods and

services. lhile Europe and Japan were rebuilding and retooling,
the Tmited Statcs sstablished itself as the dominant econolic

force in international trade. As other countries regained their
production capacity; the United States maintained its econonic

superiority until the early 19708 {Schwartz and Choate 1980).
several interrela’ y1 factors contributed to the relative weaken-
it of the Unitc . 5tates’ economic position at that tire.

N First, while Europe and Japan were rebuilding and retooling
with new industrial equipment, the United States continued to usm
equipment dating fram before the war. In the postwar era, capi-

tal investment for manufacturing equipment was not maintained at
sifficient levels to keep pace with the new industrial processes
used by overscas campetitors. Thus, while productivity continued
to increase in the United States during that period, increases in
nroductivity were greater in other countries (National Research
Council 1983).

, Second, after 1973, the rising cost of oil contr ibuted to
danestic inflation and the devaluation of the dollar in world

markets (rIahn 1979). Although the volume of qgoods and services

qenerally increased, the total value of these items ‘lecreased on
world markets. Thus, the sam quantity of exports had to be
exchanged for a smaller-volune of imports, making an negative

impact on America‘'s balance of payments.

" From the mid-1970s until today, the United States has been
struggling to maintain its position in conpetitive world markets.

Growth and prosperity, having long heen critical national eco-

nemic qoals, serve as the foundation of governinent policies:
Attempts to “correct” the short-temm economic prohlems of in-
creased international coapetition have; in some cases, led the
government to respond by attempting to decrease the competitive
edge enjoyed by products produced in other countries. Addition-
ally, the economy is undergoing a major change in the categories
of products which camprise the gross nationai product; resulting
in Americans producing more secvices than goods.

United States trade policy, rather than encouraging com-
petition and the changing configuration in the manufacturing

industries, has respondled by establishing protectionist import
policizs and subsidies to dying industries (Reich 1983). These

policies will serve only to slow the eventual demise of non-

competitive industries, not change the eventual outcome:
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Equity. The legacy of the New Frontier programs and the
Great Society prograris of the 1960s led the way for the 1970s to
be an era when equity was a major national goal as articulated in
nitional tegisltation. The economically disadvantaged, the handi-
capped, minorities, and women were all included in legislation to
correct inequities in the econamy, qgovernment, and education

{Taggart 1981). Wnhile the legislation Of the 1970s made inroads

into these inequities, the economic situation of the early 1980s
has served to divert attention to matters concerning the economic
health of the nation. The Job Training Partnership Act of 1982,

for example, while retaining the basic purpose of serving econom-
ically disadavantaged populations, gives a strong role to repre-

sentatives of the private sector in setting policy and designing
services.

National legislation for vocational education and the fund-

ing patterns authorized by this legislation have heen the Ciiving

force for implementing activities to strengthen equity in voca-
tional education in the United States. The 1976 amendnents to
the Vocational Education Act of 1963 specified set-aside funding

for the handicapped and the disadvantaged. Each state was re-
quired to hire a a full-time person and perform certain activi-
ties to address issues of overcaming sex discrimination, bias,
and stereotyping.

AS this is written in the fall of 1983, Congress is con-

sidering two bills to reauthorize the vocational education legi-
slation. Scenate bill 1039 was introduced by Senator Hatch and

reftects the administration's position with regard to economic
tevelopment; program support, and adult basic education. It

proposes to allocate funds for sex equity activities, but does
not require the continued utilization of sex equity coordinators.
The bill developed by the American Vocatiomal Association and.
introdiiced by Representative Perkins for Representative Goodling
and twenty-one others (H.R. 4164) has many of *he same purposes

as the Senate Fill but differs considerably in ways to achieve
them: It does; for example, require the continuation of sex
equity coordinators. Other bills that focus primarily on program

improvement and underserved populations are under development in
the Senate: Whatever emerges from Tongress scems likely to
increase the emphasis to be Jiven to economic goals and to the

involveitent of business, indastry, and labor representatives in
vocation:]l programs.

~hc Economic Outlook

Business cycle forecasts are made by analyzing data from

indicators of ecomomict activity. These indicators vary in their

ability to predict the course of business: The advantage of

using an imdex of imdicators is that any single indicator has
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biases and is sensitive to fluctuatiohs or unusual activities in

business, while an index is less sensitive tO these pressures.
The Index of Leading Indicators, consisting of a composite of _
twelve indicators, is produced monthly by the U.S. Department of
Commerce. Some of the indicators in the series are used to pre-
dict troughs; while other indicators are used to predict peaks in
the business cycle. The leading indicator approach generaily

predicts the peaking of the economy better than it predicts the
crid of a recession: Peaks are often predicted seven months or

more in advance, while the ends of recessions tend to be identi-

fiable three months in advance.

.~ The Business Week leading Index, a new index, was introduced
in November of 1983. Geoffry H. Moore, the same individual who.

in 1950, developed the Departiment of Commerce index, developed

this index. Available weekly, the ipdex's timéliness is its
major advantage over the government's index. The Business Week

Leading Index includes some data six weeks earlier than it can be
incorporated into the Department of Commerce's Indéex of Leading
Indicators: Thus, by using this series, weekly changes in eco-

nomic activity can be iGentified rather than monthiy changes.

As ot November 1983, the data from these indexes are predic-
ting the slowing of the expansion currently being experienced In

the economy. The gross national product (GNP) is expected to

grow at an inflation-adjusted averzge of 6.0 percenst for 1983,
This is the highest average yearly increase since 1976: Infla-
tion is expectad to remein at moderate levels while the foreighn

trade deficit remains the major drag on economic growth (“A New
Fconomic Index™ 1983).

The current expans.ion is not expected to

and betore May 1984 ("Another Huge Deficit”™ 1983): The profits
of automobile, aerospace, home building, telephone, hospital
management, and pollution control firms are faring bést in the

economic recovery. The steel, entertainment; paper; constructicn
machinery, cosmetics, and hotel/motel industries are not

responding to the increased economic activity of the recovery.

long-range forecasting of the economy is a risky business at

best. Even the experts rarely attempt to make long~term predic-
tions. There are, however, a number of fundamental activities

that serve as the backbone for ecomomic activity in the United
States.

Wworld trade and the international sconomic situation have an

important impact on the long-term activity of the economy. In-
creased foreign exchange rates for the Jollar have a favorable

impact on the export balance sheet, while at the same time making
previously competitive goods from American groducers overpr iced
in conpetitive international warkets. Fortune (“The Recovery Is
Rashaping the Economy” 1983) predicts that im the next six to

twelve months, the dollar will decline in value, easing some ot
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the prossures on U.S. exporters. The world economy is expected

to recover from its current recessionary cycle.

Punishingly high interest rates have exerted a significant

force on the management of corporations. Corporations have a
stronger commitment to cost control than ever he fore. Induntry s

first moves have been to slash labor costs. The need fOK laborw

saving techniques has accelerated the rush by manufacturers gnd

,ervxce companies to automate assembly and clerical tasks {“An
flation-Resistant Tconomy"™ 1983).

?acfors that ‘emanate tram the monetary and fxscal pﬁ*“tles

wnxos——ats& havn long-temm effects on ecounomic actxvxty. Econo=

mists are predicting that, unless the unprecedented increases in

thn fbderat budget deficit can be controlleﬁ, *h@ éé@ﬁbﬁy will

As a result »f the last prolomged recession, the basic
conf iguration of the econcmy has changed. Tod&y's swonomy is

grounded more than ever before cn personal consumption and 1e&s

on business investments. During the recession, many service

industries never receded, while mwnufacturing industries were

devastated. Since the recovery began, housing and automobiles

have recovered with vigor, while steel and other basic industries
remiin severely depressed.

The Reagan administration®s tax policies have attempted to

produce just the opposite effects in each cf these sectors. Per-
sonal savings were supposed to increass due to the decrease in

perzonal taxes, while tax incentives were supposed to astimulate

Pwiiness investment. Instead, the savings vate has fallen and
buginess has not added to its capacity.

Educatisn Climate

One ot the major influences on education in the next few

years will bé ths reactions to tne varicus reports on the conli-

tion ot seconlary education in the United States. The most prom-
inent ot these is A Nation at Risk: The I@ggratlve for Fuuaa»

tional Reform; the repork of fhe National Commission on

Txcelience in Education [1983j. Others that have reéceived cone

s1lerable national attention inciude:

Reports by task forces or commissIONs:

Title Source

Action for Excéllence  Fdiucation Commission of the States, Task

June 19283 Force on Elucation and Fronomic Growth,
Governor Jamet B. Hunt, Chair.
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Title
Educating Americans
for the 21st Century
“Beptember 1983

Academic Preparation
for College: What

Students Need to Know

and fe Able to Do
1983

rducation for
TOMOT row' § Jobs
September 1983

Source

National Science RBoard, Commission on
Fducation in Mathematics;, Science and
Technotloqgy

The College Board

National Academy of Sciences; Committee on

Vocational Fducation and Economic
Nevelopment in Depressed Areas,
”””””” Editor

Reports by individual authors:

Title

The Paideia Proposal:

A Educational

Mort imer Adler

Manifesto 1982

High School:.

Macmillan

Ernest Boyer

Education in America 1983

A Place Called School:

llarper and Row

Prospects for John L. Goodlad

the Future 1983

Horace's Compromise: Th

McGraw-Hill

Theodore R. Sizer

the American High School Today (in

Hioughton Mifflin

press)

The public high school has periocdically heen the topic of

various studies and reports; but never before have there been so

many separate analyses appearing within such a short periocd of

time.

This convargence of interest from different sources re-

flects an emerging concern that the schools, particularly the

secondary schools, are not producing students with adequate

preparation for adut't iife.

The reasons underiying this concern

are diverse and no attenpt will be made here to identify and

explain them.

separate reports.

Nor will any attempt be made to critique the.
Reviews and comparisons are available from

several sources including Phi Delta Kappa (1983), the National

Education Association (1983), and the American Vocational Asso-

ciation (1983).

The following discussion focuses on those

aspects of the reports that are of direct relevance to vocational

education:
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Perhaps the major implication for vocational education is

that, for the most part, it is given relatively little attention.
Three of the reports from task forces-~~the Fducation Commission
ot the States, the National Science ‘Board, and the College
noardufdo not refer to vocational educatlon at all and a fourth,

sxng. The three reports by individual authors do discuss vbca-

tional education, but give it little or no endorsement. Adler
specitically rejects vocational instruction-=which he describes

as training for specific jobs--as not appropriate for education.

Boyer reviews some of the evidence on the effects of vocational

elucation and finds relatively weak support: Goodlad concedes

that students like vocational courses and that instructional

mnthod are._ generally superior to those in academic classes, bhut
(questions the rigor of the instriuction and the specificity of the
training.

The National Academy of Sciences report is the only one that

contains an unequivocal endorsement of vocational education at

the secondary. level. This report states that "it is the respon-

sibility of the public education system_ to prepare students for

bngﬁ employment and further education® {Sherman 1983, p. 82). It
then qoes even further:

We would like to see vocational education become an

equal partner with college-preparatory education in the

cducation system as a whole. The most effective voca-

tional programs are deserving of that respect now, and

we would like to see all programs raised to that level
ot quality and esteem (Ibid.., p. 83).

Achieving the National Academy of Sciences' gdéi; however,

will be made difficult by the cali for more prescribed courses in

tnjlish, science, and mathematics contained in the other reports.

Many vocational educators are concerned that these new requzre-

ments will limit or even ‘sliminate the time available for voca-

tional programs. The additional requirements may resgult in more

ot the same type of content and instruction that bore amd alien-

Ate many students. If this happens; the rate of withdrawal from

hignh school is likely to increase. The irony of guch a conse-

{juence is that more rigorous academic requirements could produce

an outcome 3ust the opposite of that intended--a less; rather
than better, educated population.
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CHAPTER 2

THE IMPACT OF TECHNOLOGY

Technological change in the 1980s, despite its rapid pace,

is evolutionary rather than revolutionary:. Evolutionary change
means that “best practice slowly becomes average practice, and

processes and products now in the pilot or demonstratjon stage _
come into commercial use” (Ridker and Watson 1980, p. 35). Tech-

noiogical changes have a gradual impact upon the economy. These

changes are incremental. Qualitative changes occur only after a
considerable gestation time. Discontinuities in the trends in
the enviromment; which indicate gualitative change, are,; by their
very nature, nearly impossible to anticipate. This discussion

will focus on incremental changes rather than on possible quali-
tative changes. c

The 1980s are a time of rapid technological change. A mul-

titude of products and processes nave been developed by applying
technological innovations to solving problems and improving pro=
cesses: Technological innovations and applications can be

grouped into four categories: biomedical/genetics, information
and related technolpogies, energy. and manufacturing processes.
Bioedical/genetics technologies include genetic engin-

eering, bioenqineering, pharmaceuticals, and recombinant DNA.
Information and related technologies include semiconductors; the
applications of microprocessors, computer software, and elec-
tronic information and comménications systems. FEnergy technol-
ogies include the development and application of photovoltaics,

coal gasification and liguefaction; biomass; and geothermal ,
energy. Manufacturing processes include robotics and other auto-

mated technologiés, as well as the application of lasers to
sensing and cutting processes. These examples are illustrative
and are not intended to be exhaustive. A more ccmplete list of
promising new technologies is presented in a report from Battelle/
!

Memorial Institute (1982). /

For technologies to have an impact on society, they must |/

successfully complete the stages of the innovation process. /
)

fluencing this process allows for a more accurate assessment of

the potential effects of technology on scciety. | /

The process that begins with an idea and ends with a new
product or process that is accepted in the marketplace is the in-
novation process. This process is dynamic and iﬁiriéétélyj&ﬁtér;

The Innovation Process

related across its various stages and with the state of the

/
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economy. While different writers give the four steps in this

process different names, there is agreement about the content of
these steps (National Research Council 1983):

The first step, technical innovation; uses research to

generate new scientific knowledge or new ideas for application:
In the second step, technical inmnovation is translated into a
technically feasible product or process: This usable product is

aimed at a defined market demand, using both research input and
input fram the market to assist in product development. This

stage ends when a single prototype product is developed which

appears to be suitable for production.

In the next stage, the prototype is adapted until it becomes

a commercially feasible product. For a product to be commerci-
ally feasible, it must be capable of being produced in quantity

with reliable quality, controllable costs; and assurance that the

product is serviceable. The production of this product may re-=
quire retooiing the manufacturing plant and setting and enforcing

criteria for suppliers.

Once a new product has been produced in quantity, the pro-

duct is diffused into the marketplace. The diftusion stage ad-.

dresses. the requirements of the consumer using the product. The

diffusion activities for a product includes marketing the pro-
duct, training the customer, and providing any necessary support

services, including maintenance.

A number of internal and external factors influence the
propensity of companies to engage in innovation (National Science
Foundation 1982, U.S. Department of Commerce 1983b). Factors

external to companies include the technological base of human re-
sources in the labor market, overall economic conditions includ=
ing aggregate demand and investment rates, inflation rates and
market stability, the composition of the industry including the
concentration and size of companies in the industry, government
policies which require campanies to concentrate on short-term
problem solving rather than long-temm goals; and incentives for

innovation including the perceived riskiness of certain ventures.

Internal factors which effect upon the rate of innovation

iiclude corporate goals and specific objectives which guide
Jecisions about engaging in innovative ventures, the type and _
amount of capitalization, the degree to which all levels of the
corporation focus on innovation, the quality of the internal
management of the company, and the degree to which the company

reward system is based on achievement of long-term rather than
short-term results. :
777777 participating in innovation is very risky. Pmpirical evi-

dence fderived from the chemical and drug industry shows that ot
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all the prujects begun, 43 percent were technically feasibls. Of
the technically feasible projects; 45 percent were not caommer-
~ially feasible. Of the commercially feasible projects; 62 per-

cent were not econonmic successes. In this study; for every i1nno-

vation project that was begun, only 12 percent were considere!

cammercilal successes (U.S. Department of Camnmerce 1983b).

Because of the length and uncertainty of the total innova-
tive process, the model presented in chapter 1 tracks only the
canmercial feasibility and diffusion stages of innovation. The

technologies that have had the widest diftusion are those that

provide the greatest increases in efficiency in producing large
numbers of goods and services. A discussion of three technology
areas which represent varying degrces of diffusion follows.

Technologies

laser techrnology, currently being utilized in a variety of
manufacturlng processes for cutting, fusing, and sensory func-
tions is commercially feasible and, it is expected that the
applications of this technology will continue to grow over the

next several years. Medical applications, applications in_space,

and continued development of manufacturing applications will

highlight the future of laser technology. Like many technologi=

cal innovations, lasers are integrated with other functions and

do not have a discrete impact on society. However, knowledge

about the appllcatxon of lasers in specific areas will be needed
in the future.

tew products in the commercially feasible and diftusion stages is

biotechnologies. The major areas ot biotechnology applications

that are currently being developed are in pharmaceuticals, chem-
icals; energy, agriculture, and food processing. The United
States is the leader in recambinant DNA research and cell struc-

ture technologies, while Japan is the leader in termentation

technologies. Oniy a few commercial products are being produceﬁ

with this technology. Sufficient venture capital is currently

Available in this area, although as the commercialization of
products increasr, capital requirements are also expected td> in-

crease (UJ.S. Department of Commerce 1983b). The development of
brotechnelogical process engineering leadership i8 the critical
‘determinant for iong-range competitiveness in industries that

utrtize hiotechnology.

1ho Lechnological innovatton that has ‘had the most impact

3?89f:ﬁ its applications are 8o widesptead that every industry
and individual in the tnited States has felt its influence. The

manutacturing processes of assembly; welding; and spray painting

have been most heavily automated:. Office automation; including
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data storage and retrieval, word processing, and electronic mail

systems, is affecting the content of jobs in the office.

~ Applications of the microprocessor in automating the factory
- and the otfice and their influence on skills requirements, parti-
cularly as they relate to trainirg below the baccalaureate level,
are discussed in more deta1l in the following sections. For a
related report that discusses the traininj implications of ro-
hotics and office automation see Robotics and office Automation:

lications for Vocational Education (Fracer, Unger, and Lewis

1984) .

Factory Automation

- Robots, numerically controlied machin~ tools, and flexible
manufacturing systems are but a few of the applications of the

microprocessor in the factory. Flexible manufacturing systems
are the integration of robots, numerically controlled machine
tools, and other material handling devices into an automated
manufacturing system which can be used tG produce a family of

Aiverse parts in batches:. All of these machines are linked
together with a cental computer. Flexible manufacturing systems

require a consideréble capital investment, thus their acceptance
has been slow. Robots have enjoyed greater acceptance as their
application in manufacturing processes has become easier to
accomplish.

fri 1983 it is estimated that there are scven thousand robots

in use in the United States, 50 percent of them in the automotive

industry (flunt and Hunt 1983)._ Projections for the robot popula-
tion in 1990 vary from fitty thousand to one hurdred thousand.
While welding, spray painting, and foundry operations have been
the most frequent spplications of robots, they are currently
being applied to lightweight (less than five pounds) assembly of

electronics equipment (Ayres and Miller 1983).

Robots are not an outgrowth ot any new technology, but they

do require a unique combination of existing technologies. Urin-
ciples of hydraulics, pneumatics; and electronics combine in the.
production and maintenance of a robot. Thus, the skills required
+to manufacture., use, and maintain a robot are a new confirgura-

tion ot 8kills rather than new skills themselves (Tanner 19R82) .

The demand for newly-trained individuals with these skills

18 not anticipated to be signiticant in the near future (Fraser,
Unger, and Lewis 1984). The automotive industry, where halt of
the robots currently in use are tocated, will retrain laid-off

smployees before they will experience a demand for robotics tech-
nicians trained below the baccalaureate level. Cincinnati Mila-

cron, a major manufacturer ot robots, trains current factory



employees who have a background in electronics in two weeks to

pertorm the use and maintenance functions in robot operations
(Tanner 1981). Any significant demand for i obotics technicians
is not anticipated to materialize in the next three to five
years.

office Automation

equipment, much of which is based on microprocessor technology.
Specific machines and systems included in this designation are
personal computers, word processors and electronic typewriters,
~opiers and typesetters, private branch exchanges (PBXs); multi-

tunction computer systems, and local area networks which link
together a variety of the specific automation devices and

functions:

Much of the impetus for automating the office is the need to

increase productivity. The economy continues to move toward ser-
vice industries, such as banking, insurance; and health care, and

the information available in these industries continues to grow
at phenomenal rates. The need for more efficient handling and

dissemination of information provirdes a strong_incentive for

information-intensive industries to automate office functions.
The automation of the office involves the full range of

activities performed by all levels of management and support
staff: Every worker in an automated office setting is affected

by the changing enviromment of the office. The discussion that
follows tocuses on the impact of office automation on the
clurical professions, particulariy the impact of word processing
on the demand for secretaries and other clerical employees.

tivity of office personnel. There is evidence that the demand

for secretaries and other clerical employees will decrease
sliqghtly in the near future although these ocCcupations will re-
main among the forty occupations with the greatest number of new
job openings (Silvestri, Lukasiewicz; and Einstein 1983). The
changes that will be experienced will be changes in the skills
noaled in clerical occupations. Keyhoarding will remain impor-

tant. For advancement in the office and mastery of advanced word

processing skills; secretarial and cisrical personnel will need
to possess higher-order skills such as analysis, synthesis; and
logical thinking:

As otfice automation diftuses through intormation intensive

industries and the rest of the economy, the greatest demand will
beé for workers with higher-order skills. There will still be a

demand for workers with more traditional office skills--those who

O
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do not posSess the higher-order analysis skills--but there will

be a decrcase in the number of openings for such workers:
The technologies discussed in this chapter do not represent
an exhaustive list of the technoiogical developments that will

affect society: The technologies discussed do, represent the

tachnolojies that will have the most widespread impact on voca-
tional education in the next three to five years. As other

technologies develop commercially feasible products, the impact

of these innovations will need to be assessed in terms of their

implications for vocational education:
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CHAPTER 3

THE LABOR FORCE

Demographic changes in the population and the labor force
present ictportant training implicat® ons for vocaticnal education.
As changes in these areas occur; ah s skill-level demands flic-

tuate as technology advances; vocati 3l educaticn must adapt.

This chapter reviews major trends in demography and participation

rates that affect the composition of the labor force. These
trends 1nf1uence the types of workers ﬁhb 1ow. and in the future.

placed workers. reentrants, or others. The chapter presents pro-
jections of jcb openings and job growth during tihe 1980s and the:

numher of workers likely to be displaced by automation.

Composition

During the period from 1945 through 1963, an exceptinnal
number of births was recorded in the United States. This per-.
10d, commonly referred to as the "baby boom”,; had an increase in

tertility rates (annual births expressed in terms of the melxed

completed fertility of one thousand women) rising from 2:5 in

1945 to 3.7 in 1957. The rate began to decline in 1963 when it
droppedl to 3.4. and continued to a low of 1.8 in 1975. As a re-
sult of the ihcrease Of births durxng this eighteen-year period,

a "population bulge” was created that has had and will continue

to have a major impact on American life as it moves to maturity.

Figure 3-1 tltustr;tqs the intensity of the "hulgs" as this age
group grew oclder from 1370 to 198S.

Age

AS the baby-boan group maturas, the nunber of entry-level
workers in the sixteen to twenty-four age group has already de-
clined and will continue to do so: This trend is evident when

examining the Bixteen td nineteen and twenty to twenty-four age

jroups comprising the population and the labor force. Figure 3-2

shows a marked decline in the number of sixteen- to nineteen-

year-olds in the population by 1985. The decrease in the twenty
to tﬁéhtyifdur age qroup will not be as evident until the lace
19808 or early 1990s. Thege same trends are refiected to & )
lesser Jdegree in fiqure 3-3 which shows a moderate decline in the

number ot sixteen- to nineteen-year-olds entering the labor force

by 1985, and a more pronounced deciine in the twanty to

twentyfour aqge group by 1990.

ThHose trends have major implicutions for the significant

youth unemployment problem that the nation currently faces. As

1%
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Indicates the baby-boom group.

Figuie 3=1: The changing age distribution in the United States.

SOURCE: lewis and Russell 1980, p. 97.
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Figure 3.2. Poputation distribution by selectad

398 grouvings, by year.

SOURCE: ix table C.1.
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Figure 3-3. Labor force distribution by selected
age groupings, by yesr,
SOURCE: Appendix tabls C.3.
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is noted later in the chapter, declines in these age ranges were

not the same in all population groups, and births of racial mi-

norities did not decline proportionally as much as births in the
white population. Overall, there will be fewer young people in
the sixteen to twenty-four age range for the rest of this <en-
tury. There will, however; be proportionally more minority young

people who in recent years have had the most difficulty obtaining
e ployment.
One point is certain: there will be fewer young people in

the fourteen to twenty-four age range from which most of the

vocational education students have come in the past.

sex

pDeclines are expected in the number of new entrants into the
labor force, but future growth in the total labor force is still
expected. The United States labor force grew from 83 million in
1970 to 107 million in 1980 and is projected to increasc to 122
rnillion by 1990. Increases in labor force participation by women

are expected to compensate partially for the decline in new en-
trants into the labor force. FPigure 3-4 shows a small future

lecrease in the labor force participation rate of men, declining

¢

A\
A}

1970 /1875 1980 1935 1990 1995
/ YEAR

* % MALE « % FEMALE

Figure 3-4. Labor force participation rates by sex, by year.

,,,,,,, I

SOURCE: Appendix table C-6.




from 80 percent in 1970 to 77 pe'Cent by 1995. By comparison,
female labor force pattxcxpatxon rates are projected to rise from
43 percent of adult women in 1970 to 61 percent by 1995, Fx~-

pressed in another way, the percentage of males in the total

iabor force declined from 62 percent in 1970 to 58 percent in

1986 and is projecteld to decline to 54 percent by 1990 (figure
3-5). The increased participatich of women in the labor force is

due; in part, to economic rr2scures on the family, the increased
nunmber of sinjle parent fanilies;, and the desires of many women

tor their own occupations and income. Even if the official pro-

jections are too high, it seems very likely that large numbers of

women will be seeking training to enter or re-enter the labor
force. One of the continuing challenges for vocational programs
will beé to eéncourage Yyoiung women to prepare and obtain nontradi-
tional employment where their opportunities for earnings and

upward mobility will be greater than in many traditional -female”

jnbs.

)
|

% OF LABOR FORCE
@5@8&@%&%8%

1970 1976 1980 1985 1990
o ) YEAR -
()% MALE B2 % FEMALE

Figure 3-5. Labor force composition by sex.

SOURCE: Appendix table C.7.

Minority Composition
1ii 1970, minorities (blacks and others) comprised approxi=
mately 11 percent of the total labor force (tabte 3:1). By 1980

minority labor force representation rose to 12.4 percent.
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TABLE 3.1

¢{ BLACK AND OTHER)

YEAR PERCENT OF TOTAL
LABOR FORCF

1970 11:1

1975 11.6

198v 12.4

1985 12.7

1990 13-4

SOURCE: Appendix table C-8.

Projections by the U.S. Bureau of lLabor Statistics show minority
participation incr¢asing to represent 13.4 percent of the total

labor force campeosition by 1990.

Participation rates among minority men dropped from 76.5
percent in 1970 to 71.5 percent in 1980 and are projected to

remain crelatively static at 71 percent in the 1990s { figure 3-6)-

& -
g 7 ~ :
o 70
a %
g 60
5 55
& 50
® 45
40 | o
‘e g
1970 19 1980 1985 1990 1996
- YEAR
o % MALE *% FEMALE
Figurs 3:6. Minotity labor force participation by ex.
{biack and other)
SOURCE: Appendix tsble C.9
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1ty female participation will be almost 64 percent. _Despite
higher tertility rates among black women in 1979, labor force

participation rates for prime-age (twenty to fifty-four) black

wien were higher than those of white women:

Fducational Preparation of Labor Force

' As shown in table 3.2; the percentage of whité men and women

in the labor force who are high schoGl graduates with no further
farmal education remained rather stati¢ from 1970 to 1979. In-

creases were noted in the percent of white men and women continu-
Lnq their elucation helow the baccalaureate level for the period
tran 1970 to 1979. The percent of white men and women in the
labar torce that recelval one to three years of post.secondary _

e lucation increased abnut 4 percentage points fram 1970 to 1979.

77777 nlike whites Auring the 1970s, the percentage of black (and
nther) men and women in the labor force that are high school
jrariuates increased B.2 percentage points for men, and 4.1 per-

centaqe points for women. Similar increaseés are also apparent
WMot examining the percentage of black tand other) men and women

in the labor force that acquired One to three years of postsec-

ondary education. . Black (aml other) men showed an increase of
5.8 percentage points and women showel an even greater rise ot

7.1 percentage points. Only six years of data were available on
the educational attaimment of the lispanic labor force. For the
period trom 1974 to 1979; the trends were similar to those of the

hlack (and other) men and women but not quite of the same magni-
t ude.

These treénds suqjgest that national educational solicy during

the 19/Us, which was primarily aimed at underserved populations,
wis at least partially successfully. It is highly uniikely that
these policies will be abandoned during the remainder of the

1980s:. Whatever Other roles shall be expected of vocational edu-
ciation, one ot the primary objectives of federal legislation is

likély to be special assistance to those groups that have the

mout -1ifficilty obtaining rewarding employment.

Taken together, the chamges in age, sex and racial/ethnic

~omposition ol the labor force sugqgest that, for the rest ot this
century, vocational education will he serving A more varied
clientele: There are likely to he more adults, egpecially more

adult women, and more minortty group members who will need
training and retraining. Some of the changes that will be

necessary to scrve these clients are Aiscussed in chapter 5.
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TARLE 3:2

EDUCATIONAL ATTAINMENT OF CIVILIAN IABOR FORCE,
BY RACE, YFAR;, AND SFX

MALE (3) FEMALE (%)

YEAR HIGH SCHOOL 1-3 YEARS HIGH SCHOOL 1-3 YEARS
GRADUATE POSTSEC. GRADUATE POSTSEC.

1970 35.8 14.1 37.: 13:6
7777777 1973 36.4 15,0 A6.% 14.0
1976 36.8 16.5 45.4 16.3
1979 36:8 £7.7 45.6 17.8
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1979 36.5 13.8

’ |

1970 NA NA NA N
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1976 27.1 10
1979 27.1 12.9

SOURCE: Appendix table C.10




Projected Demand for Worke:-*

~ Total civilian employment is projected to increase 25 per-
cent during the period 1982 to 1995 from a total of 102 million
to 128 million (Personick 1983). Mainly contributing to this
increase will be growth in employment in service-producing
industries, namely transportation,; utilities, trade., finance,
insurance, real esftate; other services; and government. Within.

this broad clustering, the fastest growing category is the one

labeled “other services.” This inctudes such diverse industry
classifications as medical care, business services; recreation,
anl personal services. This "other services” classification is_
oxpected to account for one out of every three new jobs over the
period 1982 to 1995 and to employ about one-fourth of the total
work force by 1995.

Service industries are not synonymous with service occupa- -

tions. Service industries employ the full range of occupations.
In some service industries such as medical and professional ser-

vices, large proportions of the work force are professionals and
technicians. In other seérvice industries, such as protective _
services, most of the workers are in actual service occupations.
'ven in protective services; however; there are workers who are
classified as managers, technicians; secretaries; and so forth.
With all the discussion of the economy moving away from manufac-

turing and toward services, it is important for vocational edu-
cators to understand that service-producing industries employ all
types of workers, not just those in service occupations.

‘The proportion of the work force expected to be employed in
manutacturing industries in 1995 {18:4 percent) is virtually the
same as was employed in 1982 (18.8 percent). If this projection

holids, the steady decline in the proportion of the work force in
manufacturing which has taken place since World War II will not

continue. Since the total labor force will be growing, that
manutacturing should provide about 17 percent of the new jobs

expected in the 1982-1985 period.

The recent attention that high technology industries have

received would leal one to believe that they will be the prime

sources of economic growth, productivity improvement; and

- D s s

*The information in this section is based primarily on articles

from the Monthly Labor Review; November 1983, which contains the
most recent industry and occupational projections available. The
time span of these projections is 1982 to 1995, which is longer

than the three- to five-year period used primarily in this
report.

2140



employment in the coming years. While these industrics will

probably stimulate growth and productivity throughout the econ-
omy, their direct effect on employment will be more limited: The
U.S. Bureau of Labor Statistics has developed three definitions
of high technology industries (Riche,; Hecker, and Burgan 1983):
All three indicate that employment in these industries should

increase faster than total employment between 1982 and 1995.

Nevertheless, even the widest definition projects that high=

technology industries will provide only 17 percent of the new
jobs during this period._ The second definition suggests high-
technology will provide B percent, and_the narrowest definition

yields slightly more than 3 percent. These projections should be

a warning to those states and localities that are attempting to
deal with unemployment by focusing their economic development
etforts on high technology.

Job_Growth and -Openings

Industrial tremds provide the context, but vocational edu-

cators train for occupations; not industries. Employment oppor-

tunities for program completers are dependent hoth on growth in_

the total number of jobs in the economy and on turnover rates in

existing jobs. For most jobs, turnover is a far more signiticant

source of openings than is growth.

To highiight these differences, table 3.3 provides two sets

of projections from the U.S: Bureau of labor Statistics. The

first column contains projections of average annual job openings
for forty selectead occupations for the perioc 1980 to 1990

(Hecker 1983). These projections allow for replacement as well
as growth. The second column provides projections of the growth

in these occupations from 1982 to 1995 (Silvestri, Lukasiewicz
and Finstein 1983). These projections do not include openings
due to turnover of workers; they reflect only growth over a
thirteen year period.

Recalling that the firsz wolumn reflects annual openings,

for most of the jobs in the tahle, worker turnover is a far more
significant source of employment opportunities than is growth.
1y for programmers and lawyers does growth account for almost

as many openings as turnover, and only for systems analysts does

growth account for more. Occupations that already hava large

numbers of workers and that experience fairly high rates of
worker turnover are in the future--~just as they have in the

past--likely to provide the most employment opportunities.

Expected Technological Displacement

| One area in which the displacement of workers by machines
has received much attention is that of robotics:. The manufac-

turing sector will experience the largest displacement effects of

28
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TABLE 3,3
_ PROJECTED AVERAGE_ ANNUAL_JOB_OPEN INGS__1980=1990
AND TOTAL BAPLOYMENT CHANGE 1982-1995, BY OCCUPATION

,,,,,,,,,, PROJECTED AVERAGE ] _1982-1985 CPWL(IW
OCCUPAT 10N mnmgg{:gggggwao-wm N TOTAL BMPLOYMENT
(Thousands)® (Thousands)
Ratall trode salﬁosfgqgli.rs 1,999 685
Walters and wal resses 188 562
Cashlers __ 648 744
Sacretaries 515 719
Cooks ang chets : 399 4%
Bookkeepars end accounting clsrks 373 , 152
Assemb lers 364 383
Iypists _ 299 155
Kindsrgarten and elementary school teachers 2 s
Carpenters 180 247
Reqtsford nrses 179 642
Engineer i ng and sclence techn Iclans 168 418
Machine tool operators 155 200
Autoroblile machan Ics 147 324
fank tel lers 125 . 142
Enginsers 120 84
Liggggggwujgg)cal nurses 115 220
Secondary school teachers 107 128
Walders and flamscutters 106 103
Accoun tants and audlitors 104 344
Real #state sgents and brokers 104 13
Cosmefologists n 98
Manufacturers' ssies workers n 386
Socl sl workers 69 n
Camputer operafors 67 160
Electr Icians 63 173
Drafters. ___ 3% 16
Barik of ticers _ 55 €.
ng-gggsiaggiplgoﬂﬁ*crs 2 130
insurance agents and brokers 46 ot
Don?glﬂ rlgslgtiam?s a3 65
At l=round machinists 43 58
8rlckisysrs and stonemasons 38 »
A og-ommers 36 205
tawvyers 34 159
Alr—cond| tionling, heating, & refrigeration mechenics 33 _55
Systems snalysts . 28 c212
Buyers o 26 15
Printing press opsrsfors and assistants 26 (-
Automoblle body repalrers 25 a1

SORCE: Ovecker (1983, p. 29).
bsijvestri, Lukasiewicz, and Einsteln (1983; po. B43).

Chrojecions for this specitic occugetion act svallable,
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this technology. The automative industry, the hardest hit indus>

try within this sector; will experience worker displacement in

four major application areas, namely, welding, assembly, paint-
ing, and machine loading and unloading. Expected worker dis-
placement ranjes from a low of 5 to 10 percent of the total 1980

automot ive employment in assombly operations; to a high of 27 to
37 percent of total 1980 automative employment in painting oper-

ations {(Hunt and Hunt 1983).

Other occupations, including checkers, examiners; packers,

and machine operators are projected to experience displacement
effects due to robotics technology by 1995, ranging from 10 to 15
percent of all workers employed - within these groups (Smith and
Wilson 1982). Some regions of the country will be affected far
more than others. ThHe Great Lakes states particularly; with

their heavy concentrations of steel, automobile, and other high
wage manufacturing are likely to eRperience considerable  tech-
nological displacement.

~ Historically, the service industries experience less fluctu-
ation as changes in the economy occur than does the manufacturing

sector. Even during the 1979 to 1982 recession these industries,

especially the "other services" category, added workers. ‘The

increase in other services was 2.4 million workers from 1979 to
1982, a greater increase than the 2.2 million drop experienced in

manufacturing during this time (Personick 1983j. Thus, employment
within the service industries is not likely to be aftected by
automation as much as manufacturing will be within the next
decalle-:

“True* displacement; defined as becoming unemployed due to
automation, does not appear to be a major national problem within
the next three to five years, although it may be a severe re-
gional problem. Displacement due to international competition or

geographic shifts of employers will be much more commor, but much
harder to anticipate. The evidence this project was able to
assemble does point to continuing shifts in the makeup of the

labor force. Barring a major economic downturn, however; there

should be no massive displacement that would overwhelm the

capacity of the employment and training institutions of this
nation to respond.

Projections

The source of all of the projections of anticipated empioy-_
ment opportunities presented to this point has been the Bureau of
fabor Statistics, 1.S. Department of Labor. These projections
have been criticized by some as being too conservative and not

allowing adequately for the impact of ‘technological change.
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There is another set of occupational projections that has
been receiving much attention recently. These are the projec-
tions made by the futures research organization, Forecasts Inter-
national; and its subsidiary, Occupational Forecasts. Projec-

tions for a variety of occupations have appeared in the Futurist
(Cetron and O'Toole 1982), U.S. News and World Report (“The
Shifting Job Market” 1982), Newsweek {“When Job Training...a

Lifelong Process” 1983) and have been included in testimony pre-

sented to a suhcommittee of the Senate on Science and Technology
Canmittee (Helms 1983). When one compares these various sources

(table 3.4), major adjustments are apparent between the original

publication ané more recent reports. The adjustments are of such
a magiitude that one wonders what kind of changes in their under-
1ying data or assumptions could be responsible.

Even the more recent projections; which are sharply reduced,

stand in wide variance with other sources. For example, the pro-

jection made in April 1983 for the number of industrial robot

prodiuction technicians there will be in 1990 was four hundred
thousand, a decrease of 1.1 million from the June 1982 projec-

tion. As was noted in chapter 2, most other sources estimate

that by 1990 fifty thousand to one hundred thousand robots could
be in use. If it requires four technicians to service each ro-

bot, it doeés not seem likely that manufacturers are going to

‘realize the savings they are anticipating from robots:

 These rather extreme projections are presented to caution
against over-reactions to new and exciting technological develop-

ments that will eventually have enormous implications for occupa-

tions. It takes time for changes in skill requirements to affect

a labor force of over 100 million workers. In most cases; new
skills tend to be inccrporated into existing, related occupations
and only occasionally do totally new occupations emerge. At pre-

sent, for example; most repair of industrial robots is being done
by maintenance mechanics who receive a few weeks of additioral

training tram the rohot manufacturers. As robots are used more
widely, this method may not be adequate, and an increased role

for public training may be needed. As that demand grows; public

institutions will be more than willing to provide the necessary
tratning. In fact, in the near future, it seems likely that
there will be more training capacity than there will be demand
for program completers ot robotics technician programs.

C+ ¥
e
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IToxt Provided by ERI

PROJECTIONS OF FUTURE PPLOTMENT OPRORTUNITIES
FROM FORECASTING INTERMATIONAL, LTD:

TABLE 3:4

(Occupationa) Forecasting, Inc.)

SEI & TECH
- SUBOM; UiS: NEWS &
SOURCE: FUTURIST . NDISWEEK TESTINONY WORLD REPORT
DATE PYBLISRED: June 1982 Nov, 1982 Apr. 198 Nay 1983
PROJEC. IOKS T0 {EAR: 19% - 19% 199 2000
OCCUPATION:
Hezardoas wste oenagesent technfctan 135003000 300,000 8 306,000 300,000
tndustrial laser provess techntcian 4;500,000 600000 360,000 ——
Industetal robot production technictan 1,500,000 800,000 400,000 woans
Materfals atilizatton technfelun 500,000 400,000 210,000 —
Genes{c enginieeting techafclan 150,000 250,000 200, 200 e
Hologeaphic inspection specialist 20,000 200,000 160,000 -
Blonic-electronic techniclan 200,000 200,000 120,000 65,000
Sattery techniclans {fuel cells) 250,000 - Rt 250,000 160,000
Esergy conservatfon technictan 1,500,000 650,000 310,000 400,000
Housfrg rehabtiftatton techntctan 1,750,000 500,000 500,000 490,000
Esergency mdfeal technietan l;;ﬂp;@ 400000 400,000 375,600
Gerlatrie soetal technfeian 1,000,000 160,000 610,000 300,000 ¢

I3t led "hazatdous wste mnigesent” n Neveweek

bealled "energy ié&aiéiia' {n Futurlat

“Called gerantolqiul afdes” in U8 News and World Report




CHAPTER 4

TRENDS WITHIN VOCATIONAL FDUCATION

The past decade has been one of steadily increasing enroil=
ments and funding for pubiic vocational programs. At the secon-
dary level in the last half of the 197Us; vocational education T

___4 - - - - - - - T ___ i

enrollments increased despite the decline in the number of secon-

dary students. Most of the increase in funding for vocational

education has been fram state and local s@irces, as federal fundQ\'
ing has remained almost constant (whether measured in inflation= /°
adjusted doilars or as a percentage of total federal, state, and :

local expenditures). This chapter reviews enrollment and expen-

diture data for vocational education as compared to similar data

for all of education during the 19708 and discusses enrollment

and expenditure trends for the 1980s.

Enrollment Trends

chondary school enrollments will continue to decline during
the 1940s as secondary schools experience the effects of the
1ower btrth rates in the late 19608 and the 1970s. As shown in

20:5 mxlllon. declining to 18.1 million in 1980. Projections in-
dicate that, by 1990, total secondary enrollment will decline to
15.6 million.

_ {millions)
. 22
=20 | —— —
Z 18
=16
§ 13
12
-
26| | Z
5 4 2/ /
- 2 / /.
o p— —L o
1970 1975
- YEAR
IDIAL E%gogomv ’ ] TOTAL SECONDARY
ENROLLMENT 4 YOCATIONAL EDUCA-
TION ENROLLMENT
Figure

1. Total secondary enroliment vs. tota <scondary
vocational education enrotiment.

SOURCE: Appeadix table C.11.
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In contrast, total secondary enrollment in vocational educa-

tion increased by over 100 percent in the period from 1970 to
1980. The number of secondary vocational education students as A
percent of the total number of secondary students more than

Jdoubled from 26 to 58 percent in the period cf 1970 to 1980.
As a percentage of total vocational enrollments; secondary
enrollments have remained static over the decade, ranging from 58

percent in 1970 to 62 percent in 1980: Total secondary voca-

tional enrollwents doubled during the 1970s, increasing from S:1

mitlion students in 1970 to 10.5 million in 1980 (see figure

¥
2 (millions
S 12— —= )
e N
SZ 10 —
>z 9 2|
>3 8 8 E *
xo ? Z
da 6 A Z —
SZF s I HE| B E
Q= 4 ; * -
88 3 A1 A | E
GE 2 - 7 ’ Z
231 A1P alE
> 0 i ame— —
ea 1972 1974 s/6 1978 1980
YEAR
[T]ALL OTHER TOTAL SECONDARY
AREAS ENROLLMENT

Figure 4-2, Enroliment in vocational sducation by level.
SOURCE: Appendix table C.12.

. Although secondary vocational enrollments remained steady
during the final years of the 1970s, it seems unlikely that this
pattern will continue. Total secondary enrollments will drop

throughout the 1980s at a rate of about two hundred and fitty

thousand per year. By 1990, there will be 2.5 million fewer stu-
dents in secondary schools than there were in 1980. In addition,

most states are likely to increase the number of required credits
in English, mathematics, and g-ience. These increased require-
ments will ma%e it difficult for many students to schedule eiec-
tive vocational courses. A decline in the number of secomlary
stufents in vocationzi education seems almost inevitable during

the remainder of the %980s.



Occupativnally Specific Enrollment

Occupationally specific enrollments, a category that was
initiated with the Vocational Kducation Data System (VEDS), have
ranained around 28 percent of total secondary vocatiocal educa-

tion enrollments from 1978 to 1980 (sec tahle 4.1). “"Occupatioh-
ally specific programs are those offered at or above qgrade 11}
which purpcrt to impart entry-level job skills for a specific
gainful occupation” (Golladay and Wulfsberg 1981, p. 16). Pro-
qrams excluled from the occupationally specific category include

industrial arts, consumer and homemaking, prevocational, coun=
seling and guidance, and cluster programs: An examination of
nccupational ly specific enrollments thus provides an indication

of the number of vocational students who could potentially enter
the lahor market and find employment related to their training.
TABLE 4.1

OCCUPATIONALLY SPECIFIC ENROLLMENT

IN SECONDARY SCHOOLS

ENROLLMENT
- SECONDARY. .
_TOTAL.___ VOCATIONAL OCCUPATINNALLY

YEAR SECONDARY ENDUCATION SPECIFIC PERCENT?
(Millions)

1978 18:9 10,236,117 3,039,407 2
1979 19:1 10,095,884 2,926, 260 2
' 2

1980 18.1 10,466,231 2,857,759

— PR

anccupationally specific enrollments as a percent of total

secondary vocational enrollirents
SOURCI:: Golladay and Wulfsherg 1981, p. 47: U.S. Department of
Education 1983c, 19834.

Two other sources contain data on national vocational edu-

cation enrollmeit against which the VEDS data can be compared.

Thesc sources consist of two national probability samples: the
1980 self-report of high school curriculum fram the High School.
and Beyond database, and data from high school transcripts avail-
able for the National longitudinal Survey Youth Cohort (Campbell,
Gardner, amd Seitz 1982).



Self-report of vocational curriculum has been shown by
campbell, Orth, and Seite (1981) to be in substantial disagree-
ment with other methods of classifying studeats. Nevertheless,

self-report can be assumed to reflect students' own perceptions
ot the major fccus of their course of study. As stch, it prob-

ably identifies students who consider themselves to be preparing
for employment. Campbell, Gardner, and Seitz ({1982) developed a

system based on patterns of course taking. From these patterns,

two groups, called "concentrators® and "limited goncentrators,”

appear to be using their high schoot education to prepare for
employment.

. Fiqure 4-3 presents a comparison of the percentages ot
iitnth= through twelfth-grade students who can be considerei to be

preparing for employment according to the VEDS definition, High
School and Beyond self-regort; and transcript patterns. It is
interesting that the most r;gg;gg§7@§§§6ﬂj;iﬁilysii,bf,ttﬁﬂ?,

scripts, yielded the highest percentage, and the method that has
been most often criticized for unreliability and duplication
(Benson and Hoachlander 1951: Brown et al. 1980); the VEDS

reports, yielded the lowest. All three sources indicate that
approximately 25 percent (probably a fairly accurate estimate) of

the students are preparing to enter the labor market directly
after high school.

E R
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o 30 27%
[- < ég __&IN
&2 ax .
g 2
» 15
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[} "
o o uilll i —
®” VEDS ~ HsaB NLS
. DATA SOURCES
[} veos EJHs. & Bevono

Figure 4-3. Occupationaily specific enroliment by dats source

SOURCE: Appendix table C:13.
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Cooperative Education

Currelitly one of the major policy thrusts for all publicly
supported training is increased involvement with private sector
employers. Private Industry Councils (PICs) were established by
the Job Training Partnership Act (P.L: 97-300) to give employers

ani other private sector represcntatives formal roles in decision
making for employment and training programs:. A bill introduced

into the U.S. liouse of Representatives (Il.R. 4164) to reauthorize
federal vocational education legislation also has a strong empha-
sis on increased involvement of employers in vocational programs.

Since its earliest days, vocational education has been com-

mitted to linkage with employers. The two primary methods of

fostering this linkage have heen advisory committees and cooper-

ative sducation. Unfortunately: there are no national data on
how prevalent or active advisory committees are. Virtually all
programs claim to use them, but their involvement appears tO vary
from vigorous continuing interaction to token cammittees.

There are data on enrollments in cooperative education pro-
graiis, and these are presented in table 4.2. Cooperative enroll-
iients {ncreased over the 1970s at about the name rate as total
vocational enrollments. Consequently, the percentage has re-
mained stalhle. Cooperative enrollments as a percentage of total
vocational enrollments are deceptively low since total vocational

enrolliaents include studlents below grade eleven, consumer and

liomemaking students; and adults in short-tem programs. Coopera-
tive enrolluents as a percentageé of occupationally specific en-

rollinents are a better indicator of how many of those preparing

for empluyment are receiving on-the-job experience. Using occu-

pationally specific enrollments as a basa, about one in ten is

receiving such training. This is more encouraging but is still

far below levels many consider desirable.

There does seem to he a potential for increasing cooperative

enroliments. Surveys of manufacturers {Nunez and Russell 1582)
and of representive national and state samples of employers
(Hlemmings 1982;: NDwens and Monthey 1983) reflect a widespread

wiilingness to provide work experience for vocational students.
Nunez amnd Russell found, ¥for example, that 21 percent of a sample
of members of the National Association of Manufacturers currently
provide work experience ani an additional 53 percent report they
are “quite likely” to do so:. If the economic recovery continues

to reduce employment, and given that there will be fewer new
eéntrants in the labor market, the remaining years of the decade

should be an especially favorable time to invclve employers in
cooperative education programs.
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TABLE 4.2
COOPL.RATIVE %ijéi‘ffﬁj@ﬁfisjﬁvexi'mﬁ LHROLIMENTS
AS A PERCENTAGE OF

TOTAL VOCATIONAL EDUCATION AND

OCCUPATIONALLY SPECIFIC ENROLLMENTS, BY YEAR

AS PERCENT OF

o ~TTotal occupationally
o COOPERAT IVE Vocational Specific
YEAPR ENROLLMENTS Enrol lments Enrollments

NA
NA
NA
NA
NA
NA
_NA_
10.2
10:0
10:8

1971 379,414
1972 459.614
1973 508, 409
1974 605,140
1975 518,071
1976 611,480
1977 628,150
1978 : 580,316
1979 597,564
1980 623,741

[FURR Y RYTANF SN N gt
o ® @ [ ]
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SOURCES: Lee and Fitzgerald (1975, p. 46, 64): U.s. Office of

education (1979, p. 68); U.S. Department of fducation
(1983c, p- 343, 19834, p. 175}.

{onal Education

Total expenditures for education have more than doubled

since 1969, increasing from $70 billjon to an estimated $200
willion in 1981. When viewing total educztion expenditures as a

percent of the gross national product (cNp)., however;, a reverse
trend is evident. In 1969, total education expenditures repre-
sented approximately 7.5 percent of the GNP (segffigdféf@:ig,
After peaking in 1975 at 8 percent; total expenditures for edu-
catio:. have slowly decreased to an estimated 6.8 Fercent of the
GNP in 1981

Federal funding for vocational programs mora than doubled in
current dollars between 1970 and 1981, from $300 million in 1970

to approximately $854 million in 1981. State and local expendi-
tures more than qualrupled Aduring this same perioci, from $1:5

billion to $6.6 billion in current dollars. Since 1979, growth

in state and local expenditures has slowed.
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Figure 4-4. Towl education expenditures as percentage
of total GNP, by year.

SOURCE: Appendix tabls C.14.

Expressed in constant 1981 dollars, total federal vocationat
educatinon expenditures actually decreased from $981 mii¥lion in
1972 to $854 miliion in 1981 (see figure 4=5}, representing a 13
percent decrease over the ten-year period. In constant dollars,

state and local vocational expenditures increased by 44 percent
during the period of 1972 to 1981, increasing from $4:6 billion

in 1972 to $6.6 billion in 1981.
(mlmomi - 7 )

mtawmm(m
by source. by year (constant 1981 dollas).

SOURCE: Appendix table C.16. __ m=a
39 93




' ximately 35 to 90 percent of total vocational education
funding, whereas federal expenditures have represented the other

10 to 1% percent: In 1975; for example; state and local expen-

Historically, state and lotal expenditufes have comprised

Aitures accounted for approximately 87 percent of total voca-

ticnal education funding (see figure 4-6).

b,

08888383888

21

%

L 4 d

h

% OF TOTAL VOC. EDUC. EXP.

1970 1972 1976 1878 1980 1981
YEAR
FED. EXP. STATE/LOCAL EXP.

Figure 4-6. Federal, stata/local expenditures as a percentage

of total vocationst aducation expenditures.
SOURCE: Appendix table C.15.

When viewing total vocaticnal education expenditures as a

percentage of total education expenditures, a slight inerease is

evident over the period 1972 to 1981. 1In 1972, total vocational
education expenditures represented .:2 percent of total education

expenditures, whereas in 1980 they increased to 4.1 percent (see
table 4.3). .

. pespite a decreasing percentage of GNP being allocated for
education expenditures, and despite the decline in the population
of young people in the prime sixtesn to twenty-four age group.

vocational education enroliments and expenditures have increased.
The renewed interest in edwation reflected in the various
reports discussed in chapter 1 should serve to maintain or per-
haps even increase funding for public education in the next few
years. 1If there are any increases, they probably will come from
state and local sources. The large federal deficit and continu-

ing efforts to control nondefense spending have caused Congress
to be reluctant to increase funding for any domestic programs,
including education. The contending trends that will: influence

programs in the next few years are discussed in the next chapter.
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TABLE 4.3

VOCATIONAI. EDUCATION EXPENDITURES AS PERCENT

OF TOTAL EDUCATION EXPENDITURES

(CURRENT DOLIARS)

EXPENDITURES o
o (MILLIONS) _VOCATIONAL
SCHOOL FISCAL Total Vocational EDUCATION AS

YEAR YEAR Education Education PERCENT OF TOTAL

—— - — — -

1971-72 1972 $ 82,999.0 2,660.7
1973-74 1974 198,019.4 3:433.8
1975-76 1976 121,603.8 4,713.5
1977-78 1978 140,367.5 5,673.5
1979-80 1980 169,615.1 6,914.0

W ww
= OQID VTN

- — g i ——

SOURCES: U.S. Department of Fducation (1682; p: 23, 1983a,
P> 152)



CHAPTER 5

IMPLICATIONS FOR VOCATIONAL EDUCATION

What do the tremds reviewed in the préVIaﬁs chapters mean

for program planning and policy development in vocational educa-
tion? Some implications have bheen mentioned in the preceding

chapters. This chapter presents an 1nteqrat1ve summary of these
chapters and uses this summary to draw implications for pianning

and policy deveiopment. Although all levels of vocational educa-

tion operate in the same enviromment, the implications are dif-
feérent at the secondary and postsecondary levels. The nature of
these 1ifferences are discussed followino a description of the
most ;Lkely environment for vocational education dAuring the re-

mainder of the 1980s.

The Environment for Vocational Education

Economy/Government

As thxs chapter is written, at the very ﬁéqiﬁﬁiﬁé of iﬁéé

the economic recovery from the 1979 to 1982 recession has heen in

progress for about one year. Sales of several products bhasic to

the economy have risen dramatjcally and productivity has in-
creased in many industries. Unemployment has declined and infla-
tion rates have held steady. The nation appears to he emerging

from the mood of pessimism that accompanied the long period of

“stagflation* when inflation remained high despite decreased.

levels of econamic activity ("Consumers More Optimistic™ 1983:
“public More Trusting” 1983).

Maiy problems still remain. Although unemployment has de-
clined from its post-World War LI peak, it is still much higher
than during most of the past four Aecades. One out of every two

minority teenagers who warits a job cannot find one. _large budqet

dleficits and trade imbalances rcmain. The default of bitlions of

dollars in foreiqn loans is a continuing possibility. Certain
basic _industrics are not competitive in world markevs, and vigor-
ous c¢fforts are underway in many foreign countries to capture
markets for products where the Unitcd States still has an advan-
taqe (Reich 1983).

Maintaining the cconomic recovery and enhancing the produc-

tivity and competitiveness of the American economy will remain

hiqh on the national agenda, as will national defense. Even if

there is a8 major shift in national defense policy, the contracts
for defetige procurement that have heen siqned in the past five
years will be honore This mcans a substantial commitment of
feleral funds and the possihility of daofense-related industries

in some deographic areas competing with the civilian sector for



workers in critical skills occupations such as metalworking and
electronics.

_Educational climate. Another topic high on the national
agenla 1is education. The Nation at Risk (National Commission on
Excellence in Education 1983) report has brought increased visi-
hility to the problems of secondary education as have several
other reports that examine these problems. The attention given
to this topic by President Reagan has further served o focus

national interest and debate:

ondary instruction. The consensus reflected in several of them
is that high school students are not obtaining a solid foundation

in the communication and computational skilla that underlie all
future educational and occupational efforts. The main recommen-
dation is to increase the number of credits required for high
school graduation in English, mathematics, and science. If this
recanmendation is widely adopted and courses in these subjects
are taught in theé usual manner, the most likely outcomes are
either a significant increase in the number of high school drop-
outs or a proliferation of diluted "less demanding” courses in

these subjects: Neither ocutcame is desirable.

mechnology

Underlying many of the economic problems and the educational

lebate is the continuing transition of the American economy from
one based primarily on manufacturing to one hased primarily on

services and information. A primary cause of this transition is
the applications of computer and communications technologies that
enable more to be produced with fewer workers and simultaneously

create anit fitl a demand for more information.

mive najor elducational question arising from these technol-

ngical Wevelopments is whether their net result is to create a
nesd for a more or less technjcally skilled work force. Those
who advociate a stronqg emphasis on science, mathematics;, amd tech-
nolojy linclude iost of the commissions and task forces that have

exanined secondary cducation, particularly the National Commis-
sion on Excellence in Education (1983), the Task Force on Educa-

tion and Economic Growth of the Education Commission of the
States (1983), the National Science Board Commission on Pre-
college Education in Mathematics.. Science; and Technoloqy {1983),
and the College Board (1983). All of these sources cite the
rapid diffusion of advanced technology throughout society. They
claim that technoloqgiral literacy, especially computer literacy,
will be fundamental to most of the preferred johs in the work

force. Some also point to the much stronger science and mathe-
matics emphasis in other industrialized countries and imply
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xnternatxonal markets.

There are nthers. however, who claif that futiire advances

will reguire fewer, not rmore, highly trained technicians (lLevin

anﬁ Rumberger 19830 They see a Wbrk force ccmpbsed not of

scrvice workers. Even many of those who will have technical 3dbs
will work with “friendly” computers that require no specialized
programming and that self-diagnose their own malfunctions.

If projections of this type are correct, the skill distribu-
tion in the labor force of the future is likely to assume the
shape of a highly dxsp;opqrt;onatefhourglass.f In the top of the
hourglass will bhe a relatively small number of highly educated
scientists and engineers who develop and translate new knowledge

into the technology that the rest of the work force; the very

lirqe hottom of the hourqglass, uses in aimost all occupations.

”hese workers at the bottam. however, will nat have to understand

OccqpétlbﬁélgthiéCtlbﬁé. Regardless of which éide one
takes in this debate; it scems fairly clear that most jobs during

the rest of this decade will not involve high levels of scienti-

fic or mathematical skills. Iligh-technology industries; &ven

whien defined quite broadly, are expected to account for oniy 17
percent of the new jobs created hetween 1982 and 1995 (Riche,

lecker, and Birgan 1983). The five occupations that the U.S.
Bureau of lLabor Statistics expects to grow the most by 1995 (in
nhsotute numhers, not percentage qrowth) are buxld:ng custodians;

(levcstrx, lukasiewicz, and Einstein 1983)

The projected qrowth in these occupations is in addition to
OC(upatlono. In 1982, for exampleé, there were about 2.5 million
secretaries. The projectel! increase by 1995 is 719,000 or an
averaqge increase of 55,000 per year. The best estimates of the

roplﬁcemnn% nced for secretaries who change occupations or leave
the 1avor
ncach year.

orce is about 500,000 job openings {or secretaries

Some critics claim that the U.S. Bureau of Labor Statistics'’
forecasting methodoloqy essentially projects ﬁﬁ?;ﬁt?éﬁdﬁ and does

not incorporate the effects of technological change. The denand
for secretaries may be influenced more by the adoption of word

processors amnd related technoloqies for the electronic storage

il vetrieval of information than the present projections indi-

vate. hven Lf the projections are wrong hy 50 percent; there
gtill will be far more demand for secretaries than for any of the
compdtcr—relatei occupations, despite their faster rates of

qrowth.
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Demography/Labor Force
. The major demogr :ic trend influencing vocational education
for most of the rest : . this century is the deciine in the number

of secondary students. Almost all of the young people who will
he in high schools bafore the year 2C00 have already heen born,
and all projections point to a steady decline through the ecarly

1990s. Historically most vocational students have heen at the

secondary level. Throughout the 1970s; the percentage at this _

level held steadily around 60 percent: In the 1980s, the actual

nummer DOf secondary vucational stulents is expected to decline as

the total secondary school population declines:

. The decline in births has not been unifom through all seg-
sents of our society. BRirthrates in racial minority groups in
the tnited States have traditionally been higher than in the

white population, and the rate for minorities id not decline as
much as the rate for whites durimg the late 19€60s and the 1970s.
Thus, althoudh ther¢ will be fewer young people in high schools

for the next ten years, there will be proportionately more frow
racial minority qroups. Furthermore, proportionately more min-
oJrity group nmemhers come from financially disadvantaged fanmilies.

1t is young people from these backqrounds who vften have the most

difficulty in school and who are likely to need special services.

Provision of such services is a major focus of federal vocational
leqistation, and the bills currently before both hranches of Con-
jress for reauthorization of the legislation indicate that this

focus will continue. [Cqualizing access to educational opportun-
ities will, in all likelihood, continue to he the prime ohjective
of federal education legislation:.

~ The decline in hirths after the early 1960s.also means there
will he fower new labor market entrants. This should have favor-

able consequences for vocational programs. It should bhe easier
for younq job secekers to find employment, and employers should he

wre willing to participate in cooperative education programs.

_There is also a negative consequence of the decline in

hirthe. Since the kahi-boaa generation has largely completed its

education, there are fcower people with members of their family
lirectly involved in #ducation. This mcans that there are fewer
taxpayers, fcwer school board members, and fewer state Jegisla-

tors with a direct stake in the quality of education. As the
19808 progress, there will be fewer students in schools and in-
creasing demands upon public funds. With such a canbination,
education could well find itself receiving progressively smaller
shares of public Zunds.

) 1f the preceding scenario is accepted as the most likely
description of the environment for the next three tn five years,
vocational alucators should begin now to prepare their programs



f3r this enviromment: To summarize, the major influences on
vocational education will inclode the following:
e Student characteristics: a gradual decrease in the
nunber of secondary students; proportionately more

minority and disadvantaged students at all levels:
many more adult students with widely varying charac-

teristics at the posisecondary level
Technological change: rapid rates of technological
change making it virtually impossible tc keep

institutional equipment and curricula up-to-date

Competing requirements: decreased time for voca-

tional instruction at the secondary level because of

increasel requiréments in English, mathematics, and
science

Federal emphasis: a continuing emphasis in federal
vocational legislation on facilitating access to

educational opportunities

Althouqh these influences will affect all levels of education;
their implications are likely to he quite different at the
secondary and postsecondary levels. The implications at these

1q¥eis are Aiscussed in the following sections.

§ecanda:2»Vé&iiiéﬁéigtaﬁESEiéﬁ

.~ Reqardless of the recaarendations of national cammissions;
hasic educational decisions are made at the state and local

Jevels: The decisions made in the next few years regarding sec-

ontary cducation will have a major impact on secondary vocational
programs for the remiinder of the century. Thesc decisions could
dive increcasel attention to the contribution of occupationally

relevant instruction to the attainment of broad educational ob-

jictives=-a role that advocates of vocational education have em-
phasized since its car'iest origins (Commission on National Aid
to Vocational Education 1914).

Virtually every vocational instructor with a few years'
experience can recall several students who were bored and frus-

trated in academic classes. When in a vocational classroom;
however, they saw a reascn to learn and to increase their basic

skills while studying occupational skills. Most instructors
would like to think this occurs naturally and requires little

special attention. Unfortunately, the research evidence (Corman

1980; Intto 1983; Veber et al. 19B2) does not support this
assunption. The evidence does sugqest; however, that vwhen a

focuse! offort to teach the basics is combined with occupational
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instruction, the performance of underachieving students improves:
occupational content provides interest, reievancy, and a chance

for successful performance that is denied many students in the
acadenic classroom (Berryman 1980). If increasing credits ia

required subjects limits these opportunities; tnc likely result

will be to compound, not solve, many current problems in

~ One thing seems certain: In the caming years, high schools
will have to ensure that; at a minimum, students master basic
canmunication and computational skills. Of course, vocational
education cannot assume the main responsihility of ensuring that
all students have such skills, hut common observation and some
research indicates that it can contribute. :

In addition, the evidence on occupaticnally specific train-
ing presented in chapter 4 indicates that only about 25 percent
of secondary students use vocational courses to prepare them-
celves to enter the labor market directly out of high school. The

other 50 percent who take some vocaticnal courses are apparently

taking these courses for other reasons such as nccupational
exploration or personal interest.

level of technical skills needed in the lahor force? The ques-

Finally, what effect will technological change have on the

tion is at present unanswered. Where evidence is available.
technology appears to de-emphasize manipulative skills and stress

cognitive and analytic skills: Robots, for example, arc dis=_

placing assemblers and operatives, but increasing the demand for
technicians (Hunt and Hunt 1983). Computer-assisted design re-

quires few lettering or drawing skills, but considerable concep-
tualization skills. word processors make it easy to correct a

keyboarding: error, hut requires conceptual skills to avoid errors
such as erasing material that has been placed in temporary stor-

Age (Fraser, Unger, and Lewis 1984).

Even those who contend that technology is deskilling jobs do
not advocate less education. Instead, they advocate leas spe-
cific training and more general education to prepare young people
to adapt to the many occupational and technical changes they will
cxperience in future years (Levin and Rumberger 1983).

The convergance of thesec various considerations appears to

he pushing secondary vocational education toward a greater em-
phasis on broad cducational functions and a decreased emphasis on
preparation for entry-level employment. The responses of voca-

t ional educators to these pressures will depend on what they B
consider most appropriate for their particular circumstances. If

broad elicational functions are to he emphasized, chanqes will be
needed in what i8 taught and how {t is taught.
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hasxr camunication and ccmputattonal skxlls (Halasz and Behm

953 ). If improving skills in these areas is to be an objective

of wncat1ona1 courses, methods of providing instruction must be
integrated into regular vocaticnal offerings. 1ﬁ51V15u§L7;ﬁ-77
structors can not be expected to accomplish such integration on
their own. They have neither the time nor the expertise. In-

structional units on basic :skills and techniques for integrating

these units into vocational courses will have to be developed,;
tested, and disseminated, snd teachers will have to ne trained in
their useé. The developrient and testing of the units could most
:fficiently be carried out at the national level, whereas dissem-
inatinon and inservice training of teachers are appropriate state
and local activities.

New Model of Teaching

with a declxnan numper of secondaty students; reiattvely
few noew vocational instrictors will be hired in the next ten

years. If secondary programs are _to change, current teachers
must assune responsibility for this change. In this effort, thay

will need considerable assistance and support. What is needed

more than anything else is a new model of teaching.

~ The primary rgle of the teacher has been as a provider of
inforiation. In the coming years electronic media, such as
videoliscs and pdrsonal computers, will increasingly replace this

tradlitional rnle. Teachers will still identify learnim needs,

direct stulents tn resources, evaluate progress, and assist when

probleis are encountered. These activities, however, constitute

A bBasirally di fferent role for the teacher--a role that stresses

danaqing learning rather than proviiding information: Teachers

will need considerable assistance in making this shift,

As the ?‘éi‘tifyii{d agént for *eschers, the state department

of education is in the mest powerful position to change the role

5 wociational instructors to meet the necds of the coming years.

(:m{utcncy-hasal instruction provides a model for individualizinq

inst ruction, but future an! present teachers need to learn how to

plan and wanage fuch instruction. Requircments for teacher

training institutions should be developed to emphasize the in-

structor as a manader of learning. Inservice programs and staff
Jdevelopment material should stress this ncw role.

Reqea[phfon Ftectronlcuinnzruction

one of the major causes of the change in the role of the
teacher--the personal computcér--can also be onc of the major aids
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in bringing this change about: T.ie personal computer is the

ideal Qevice for individualizing instruction. Programs can be

developed for personal conputers to assess competencies, guide
students to sources and activities, provide information, anl sim-
altaneousty keep an ongoing record of student’s proaress. All of

the record-keeping that burdens most current individualized pro-

grams can be camputerized:

Considerahle research and development will be needed, how-

aver, to realize the full potential of this an! other new elec-
tronic technologies, To what degree can electronic melia teach
manipulative skills? What is the proper bleml of computer-
assiste! instruction and hands-on experience? The development of

instructional material for 2lectronic delivery is often very
expensive:. Is there sufficient market demand to expect cammer-
ial suppliers to develop appropriate material or will public

funis need to be used?

Obtain the Support of Teachers

~ tiore than the development and application of integratel
sfferings, a new model of teaching, or electronics media, if ]
seconiary vocationel educatior is to chaaqge, its instructors iust
understand and accept the need for change: F[ach state and local-

ity that intends to moves its secondary programs toward a hroaler

education role should develop a specific strateqy for inforning
reachers of the reasons for the changes and the roles they will
play in implementing them. An acceptance of the tiecessity of
change by instructors is essential to the success of all efforts,
If teachers play a role in planning and carryinq out the changes,

A sense of ownership wii‘l be developed and implementation will be
much easier.

Postsecondary Vocational-Technical Fducation

The enviromment that postsecondary vocational-technical edu-
cation will face for the next three to five ycsrs will be much

tho saric as that facing secondary programs: fewer young people

in the age range traditionally served, rapid rates of technologi-
cal change, aml A fcderal emphasjs on serving qroups with spacial
neeis.

The other major influence on vocational education--increasel

requirements for high school graduation--should exert the oppo-
site pressure on postsecondary programs than it does on sccon-

dary: If secondlary vocational programs move toward a broader
oducational role, postsecondary programs will be called upon to
provide more training in specific occupational skills. _These

demanida wil) come not only from young people preparing for
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entry-lavel eémploysment, hut also fraa sdult workers who need
apjradimg and fren Jdisplaced workers.

Rapid rates of technological change sunggest that much of tlie
current work force will have to acquire new skills. Office autn—

mation, for example, will affect a very large proportion of the

eork ‘brﬁﬂ within the aevt ten ¥eazs. folce snrkers at all

P

(Fruer, tinger; and lawis 1984). Rapbﬂ rates of economic change,

due both to technology amni foreign competition, are also likely

in cawing years. This will cause some permanent displacement of

atult workers who will need retraining for new occupational
skil:

*iétééybﬁﬁér{ institutions are well situated to provide both
apyrad; 73 and retraining. They are geographically accessible to

nost ¢ the work force aml have an aura of "higher™ education

that lncreases their psychological acceptability to adults.

Post eacondary 1nst1tut10ns can also position themselves to

play a major role in training the economic disadvantaged, dis-

placel honemaker, and other groups with special needs. The Job

Training fartnership Act (IJTPA) specifies that “Appropriate sdu-

cation agenctes in the service delivery area shall be provided
the opportunity to provide education scrvices®™ (Sec 107 (c).

PL 97-300). This reguirement and other provxsions in the act em-

phasize the need for coordination of JTPA activities with regular
state cducation amd training agencies. It is hiqghly lLikely that
the reanthorizatisn of fedcral vocational legislatinn will have

L|nn with JTPk.

If the administrators of postsccondary institutions wish to

cxpand their rola in providim services to special needs popula-

tions; present comlitions are favorable. TPostsecondary institu-
tions must amsure that théir capacity and willingness to play

this role are well represented at the state level on JTPA coor-

dinating councils and vocational advisory councils and at the

local level on Private industry Councils.

1n addftion to the varying implications at secondary and
postsecondiary levels, thaere are others that affect all levels.
“hree of these, ltinkage with employers, responding to critical
skills needs, and responiing to technoltogical change are dis-
ciisdel in this sectinn,

Linkage with Employers

] 7776i§§§66ﬁ ths broaler objectives of secondary vocational edu-
cation are ltikely to receive increasel atteorntion in coming years,
51 __ _
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preparation for cmployment will continue to be the unique role of

vocational instruction. At all levels; develnping closer ties

with employers will help vocational education provide better pre-

paration for employment and respond to anticipated conditions in
the next few years.

. Several surveys of employers (Hemmings 1982; Nunez anl
Russell 1982; Owens and Monthey 1983) reflect a large untapped
potential. Many employers express a willingness to furnish

equipment, provide suymmer employment to update instructors, loan
personnel to teach classes, and provide work experience for stu-
dents: These are all in addition to their custowmary role of

serving on advisory caamittees.

Close ties with the private sector can simultaneonsly serve

several purposes. First; these ties can kcep prograns and in-
structors up-to-date. Second; they can cut equipment costs:

- T _ o -

Third; they can provide motivation and experience with thgfggél%f
ties of the workplace for students. FPourth, they can generate an
influential constituency supportive of vocational programs. And

fifth, cooperation with employers can move instructors toward the

manager of learning model of individualized instruction for cach
student.

~ If uhiemploynent continues to fall, the coming years should
pe a favorable time for incroased linkages with employers. The

national administration has bheen encouraging private volunteer
action iustead of government programs. Federal tax legislation
has heen passed tO wncovrage empldyers to hire cooperative edu-
cation students from disadvantzged families and many states pro-

vide tax incentives for donating equipment to public elucation
programs.

~ As they work rore with husineas and industry, vocational
eiducators will have to be cautious that they do not serve em-

ployers wore than students. If vocational education is to cnn-
tinue to be education and not job training for cmployers; the
Agvelopiment of the indiv’ iual must remain its primary goal.
Cooperation with employers should be a means of achieving the

Joal of individual development, not a goal in itself.

Critical Skills

~ There is much debate about whether ¢here are or are not
shortages in critical skills areas in the labor force. Two

studies conducted at the National Center for Research in Voca-
tional Bducation (Starr 1983, 1984) have found little support for
such shortages either in national data sources or through the
cxperiancaes of state and local vocational educators. Still the

concermn remains, especially among defensc-related industries and
civilian inlustries that usn the sane skills.
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Since expenditiures for national defense influence certain
states and localities far more than others, the U.S. Department

of Fducation coald work with the 11;S; Department of Befense to

identify those areas likely to experience major increases in

dairand for skilied workers as a result of defense contracts.
Work has already been done to develop methods for identifying

such areas (Matland 1983).

When a state is infomed that & large contract has heen

awarded, the state vocational education agency could facilitate
plﬁﬁhiﬁg to respbnd to pro;ecteﬂ skxll needs. The state. through

pattons.

1f serious shortanes are apparent, the state agency could
contdact local institutions amdl alert them to these potential
short ages. The local institutions could then check the state
projections against their own planning data and; if needed,; plan
proqrans to meet anticipated shortages. The state agency could
play a coordinating rnle to prevent duplication of effort.*

Responiling to Techrological Change

In an age nE rapxﬁ technoloaieal éhango, it may seen sur-

prising to find this topic the last to be addressed. 1t is true

that we are living through a period of rapid change stimulated

primarily by international economic competition amd the appli-
cation of nicvrselectronics to a wide variety of industrial and
caamercial processes. These developments will undoubtedly have
far=-reaching impwrt on how the economy is organized to provide
qoo.ls anl services, as well as on the skillis needed in the work
forces  In the next three tn filve years;, however; the hest

eovidence this project could asswmble suggests that the impact

will bhe evolutionary, not revolu®ionary.

Pruoject gtiff examined two technolonical areas in depth:

datorat el jiamifacturing and otficg agtomation. In these areas,
aaticipatel nemsl docs not currently justify proaran develcpiient
specifically for robotics. The broader area of automated manu-
facturing has qreater potantial need; and industry representa-

tives suqqest that curricula be dcvc10pél for training in flex-

ible automation technology. The justification for such a
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surriculur is discussed in a companion report, Robotics and

Office Automation: Implications for Vocational Education
{Fraser, Unger, and Lewis 1984).

critical in the automated office for the next three to five

years. If workers have adequate keyboard skills (i.e., approx-
imately fifty words per minute with fewer thazn two errors per._

page), employers are willing to train them in the operation of _
specific machines. Developing an understanding of the logic of
word processing should be an objective of all instruction in

typing. Identification anrd disseminatior Of an exemplary in-
structicnal module to teach this logic should be a natienal

priority.

~ Elecironics in the trades. The metalworking; automotive,
and appl iance repair trades have already felt the effects of
electronics technology:. In the near future, knowlelge of elec-
tronics will be needed in most of the building trades. Workers

in these occupations need not be electronics technicians, hut
they do need to understand hasic principles and be able to use
camputer-assisted design equipment: Research is needed to
Aetermine whether the changes in the occupational areas being

affected by electronics are of sufficient magnitude to warrant

the ilevelopment of instructional modules in electronics for the
separate trades.

Cornicluding Remarks

Those who came to this report expecting it to chart a brave

new direction for vocational education may be disappointed. The
suggestions provided to help vocational educators ptepare for the
most likely future are, to a larqge deqree, restatements of sound
educa;iqniihﬁ?&ééiééi::piécticesftuag7ag67§6?é often _honorel than

observed, For example, all new teachers are taught {often in
large lecture halls) that they should individuatize irmstruction.

nﬁgigr{cgﬁ5547§§E§?§:E§§§£§§ have, however, heen forwidable har-
riers. The diffusion of personal computera throughoat educatjion
should help to overcome many of the ohstacles to establish true

individuatized instruction. DOifferentiated functions Sr vnca-

tional education at the secondary and’' postsecondary levels would

he a more fundamental change, but once ajaln congruent with what
many hadve long advocated.

The next few years wiil place many demands upon vocationa
elucation. It will be called upon to conduct traditional entry-
level instruction, to help ensure that students have basic con-_
munication and computational skills, to play an expande&d role in

training the disadvantaged, and to retrain and upgrade more adult

workers than ever before:. At the same time, it will be called



upon once again to justify its claim as a legitimate component of

secondary olucation. The chalienges are many, and many program

adjustments will Fe needed. Nevertheless, the broxi support that

vocational education receives fram students; parents; employers;

school board members, and legislators indicates it has served a
wide variety of needs in the past and that it can continue to do

so in the future:
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ON VOCATIONAL EDUCATION



- CONSTRUCTING THFE MODEL OF THE
INFLUENCES ON VOCATIONAL EDUCATION

Background

The model of the enviromment within which vocational educa-

tion operates was built upon previous research completed at the

Naticnal Center and synthesized other information deemed relevant

to urderstanding the context of vocational education:

Previous research included a report generated by the Insti-
tute for thi¢ Future (1979) under coatract with the National
Center, «hich identified variables within the categories of demo-

educat%on &nnt wers2 expected to affsot vocational education.

This report contzined forecasts of a numbesr of treads that were
judged te pe wignificant for vocaticasl educarion. It also anal-

yzed the ‘olrcy inplications of tk2se trends in educational un-
vironments and assessed the vulserability of these policy deci-

sions to Yurther changes: That repcrt differs from the report

presente’ here in that no mdodel or framework as to how these
variablas fit together wes prescitead.

Lawis and Russell (1%50) ¢onducted a Delphi study of the
probability and potzatial impa*” of possible future events on
vocational education. They also. held a conference of selected

participants to discuss major policy influences on vocational

educatxon and to dewelop thrée alterrnative futures: best,; worst,

stuéy that incorporated three expanded world scenarios. They
identified significant trends, and asked experts to identify

possibie policy decisions that could be made about these trends.

The experts then identified the probable interactions betweenr the

policy decision and the trends.

Although tﬁése préviéné studies are valuable in identifying

made to xntegrate these trends and relatiéﬂships into a model or

conceptual framework: The model presented in figure 1-1 repre-.

the environment ﬁor vocational educatxon-

Procedur=s

Bux]d;ng on prevxous research at rhe National Center, a

structed: It consistel of three maJor sectxons~ economic and

governmental influences, technological influences; and demogra-

phxc/labcr force influences. A brief discussion of the contend-

ing scenarios of the future proposed by major. wrxters 1n the



field was a1so prepared. Tnese two items werc submitted to a
panel of experts for review. The panelists were selected on the
basis of national prominence and peer nominatinn to represent a

variety of psrspectives, including political science, socjology,
aovernment, vocational education, and scholarly specialization in

fut ures research and research on techiiological change.

. Conversations were held with each panelist individually so
that their critiques were not influenced by interaction among
them. The panelists were asked to critique the diescussion of the

contending scenarios of future developments and the extent to

which the elements in the model and-the relationships among them

accurately reflect the enviromment for vocational edycation: The
canments of each expert were summarized and the panelists were

isked to review the summary for accuracy. All comments were then
analyzed and a revision of the mocel prepared. The revised model

appears as figure 1-1 " the main hody of this report.

This model does not attempt to specify thie mathematical

relationships between the components. To construct a mathema-

tical model, well-confimmed; time-independent theorems about the

nature of the relationshipt must be available. In vocational
education, no such theorems exist. Thus, for this report infor-
mation has been assembled about the elements of the model, and
conclusions have been drawn using a judgmental (subjective) in= _
tegration approach. "The pragmatic approach of timeliness [takes]
precedence over the intellectual desire for a more complete theo-

retical understanding of all of the underlying factors® (lielmer

1983, p. 103).

A forecast is :defined as “a stauement about future ovents _
which is based upon assumptions which are either explicit or able

to be determined” (Sylvan and Thorson 1980, p. 267): The model

serves as an explicit statement of the assumptions about the
relationships in the vocational education that are the basis of

the judgmental integration approach employed in this report:.
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Model of Influence on
“Vocational Education

Specialists _in Technological Change
Dr. Robert Ayers Dr. Fred Rossini ]
Carnegie-Mellon University Georqia Institute of Technology
pPittsburgh, PA Atlanta, GA

Sociologists
Dr. Robert Kaufman Dr: Thomas Daymont
University of Texas at Austin Temple University
Austin, TX Philadelphia, PA

Political Scientists

Dr. Jon Miller Dr. Nazli Choucri
Vorthern Illinmis University Massachusetts Institute of
Ralb, 1L _Technology
Cambridge, MA
Futurists
Dr. Earl Joseph ? Dr: Warren g?bgson
Private Cdﬁéultant‘ San Diego State Universxty
St. Paul, MN ; San Diego, CA

i
Dr. Henry David
Private Consultant
Washinqgton, DC

Vocational Educators

Pr. Gene Bottoms _ Dr. Joha Light
smerican Vocational Hocking Technical College
~sacciation Nelsonville, Ot

Avlington, VA

Mr. Gernard Ferreri
City Colleges of Chicago
Chicago, IL




Mr . Neal Rosenthal Mr. Thomas Corwin
Occupational 0ut1nokibtvis£on office of Planning and Budget
U.S. Department of Labor U.S. Department of Fducation
washington, IX Washington; DC

Pr. Thomas Johns
Office of Vocational ani

Adult Education

U.S. Department of tducation
Washlngton. ncC
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APPENDIX B

DATA SOURCFS
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ECONOMIC=GOVERNMENT COMPONENTS

National Goals: _
e State of the Dnion

Interqational Cconomic Competition:
e U1.5. Department of Commerce

gggggnt Lowvels of 1 '7c4Ac;ivity in thc Nation:
@ Business magazxnes- Busginess Week; Fortune

e U.S. Department of Commerce index of leading indicators

e - -

Perceptions of Public Pducation and Training's
Goal Attainment:
commission reports .

U.S. Congress Testimony

Buiget of the United States

Public Fundxng_of rducation/Training:
e fudget of the United States
e U.S. Office of Fducation reports
® Other legistation

qucatxon‘

T e u.s: Departnent of Education feports

e Mational reports and commission reports

E{g_riences of Students:
e Hational tongxtudinal study of the High School Class of

1972
& National Longitudinal Surveys of Labor Market Experience

New Ybuth Cohort

e High School and Beyond

Vocational Education:
U.5. Office of Education report
Project Baseline (imjversity of Northern Arizona)

Mational Lomgitudinal Surveys of Labor Market Experience

Youth Cohort

Vbcatxonal ﬁducatton Data System (VEBS’

00 @
g
Lt
* pte
[*)
=]
ﬂ
p-o
5
3
1-X
e
Nl
-¥
|
pare
=l
M |
2
"
e
d
2
‘é
e
>
8
8
"
"

ngh School and Beyond




TECHNOLOGY COMPONENTS*

Commercial Feasibility: :
® Office O0f Technology Asscssment; U.S. Congress

B”T 7E7£”7‘677£
e Trade journals
® Predicasts forecasting abstract service
e Trade associations

Demand for New Skills
e U.S. Department of Labor reports

g — — — &

Displaced Workers:
e Studies of specific zuchnoloqies
e Data on displacement Aue to international competition arnd
geographic shifts will be assembled during second year of
project

Prol_gtions of Labor Force | Needs:
e U.S, Department of Labor

DEMOGRAPHY=-LABOR FORCE COMPONENTS

& Population estimates, U.S. Bureau of the Census

Students of Secondary/Postsecondary Age: S
e Projections of the popuiation, U.S. Burcau of the Census

ocrugatxonal Interests, DPlans:
e (Data not assembied, will be examined in second year of

Jroject)

Labor Force Participation by Population Groups:
® U.S. Department of Labor

Enrollments in Education and Training:
e U.S. Office of Education

e Job Training #artnership Act

frechnolojical inncvation =nd technical feasibility are not being

tracked because the influences of these components are too remote

and uncertain for the planning of education in the next three to
five years:
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APPENDIX C
DETAILED TABLES OF IABOR FORCE AND

VOCATIONAL EDUCATION TRENDS



TABLE C.1
POPULATION DISTRIBUTION BY YEAR
AND SELECTED AGE GROUPINGS

e o - o . o . ]’”
YEAR TOTAL POPULATION 16=19 YEARS 20-24 YEARS

(Thousands) (Thousands) (Thousands)

1971 207,661 15,687 18,159

1972 209,89+ 16,040 18,153
1973 211,909 16,446 18,521
1974 213,854 16,769 18,975
1975 215,973 17,016 19,527
1976 218,035 175195 19,986
1977 220,239 17,275 20,499
1978 222,385 17,287 20,946

1979 225,055 17,242 21,297
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229,807 16,679 21,938
b 1982 231,997 16,191 21,920
1983 234,193 15,612 21,852
1984 236,413 14,999 21,687

19853 238,648 14,652 21,283

1990 249,731 13,703 18,567

SOURCES: 3y.S.- Department of Commerce (July 1982, p. 24)
by.s. Department of Commerce (October 1982, p. 5)
NOTE: The data {n this tabjq includz ndividuals 1o the armed forces who
Are overseas.
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TABLE C.2
POPULATION GISTRIBUTION Bt YEAR,
SELECTED AGE GROUP, AND SEX

16-19 YEARS 2024 YEARS

(ihousands) {Thougands)

R L1 . N — — — " —
YEAR POPULATION  Total Men Women Total Men Women
(Thiasands)

4 1970 205,052 15,289 7,755 7,533 17,202 8,655 8,547
1971 207,661 15,687 7,957 7,730 18,159 9,130 9,029
1972 209,896 16,040 8,135 1,904 18, 153 9,130 9,023
1977 211,909 16,446 8,345 8,100 18,521 9,320 3,202
1974 213,854 16,769 8,514  B,254 18,975 9,554 a,421
1975 215,973 17,016 8,640 8,377 19,527 9,839 9,688
1976 218,035 17,195  B8,73% 8,460 19,986 ' 10,071 9,915

1977 220,239 17,215 8,780 8,497 20,499 10,332 10, 167
1978 222,585 17,287 8,789  B;500 20,946 10,557 10,389
1979 225,055 17,242 8,773 8,469 21,297 10,736 10,560

1980 227,658 17,131 8,723 8,406 21,605 10,900 10,705
iyt 229,807 16,679 8,496 8,183 2{,938 11,096 in, 842
5 (3F2 231,997 16,191 8,250 7,9%. 21,920 11,106 10,816
1983 234,193 15,612 7,958 1,655 21,852 11,08 10,770
1986 236413 14999 7,668 7,353 21,687 11,006 10,681
1985 238,648 14,652 7,473 7,180 21,262 10,800 10,482
1990 249,751 13,703 6,999 6,703 18,567 9,433 9,134

SOURCES: 3U.S. Departwment of Commerce (July 1982, p: 24)
byj.§. Department gsf,eo?iég’céisé;ip%ii 1982, P 5) . . . .o
NOTE: ese data include i fviduals fn the arwed forces who are
overseas.




TABLE C.3

LAROR FORCE DISTRISUTION BY YEAR AND
SELECTED AGE GROUPINGS
YEAR  TOTAL LABOR FORCE 16=19 YEARS 20-24 YEARS .
(Thoasands) {Thousands) (Thousands)

d 1970 82,771 7,249 10,597
1971 84,382 7,470 11,331
1972 87,034 8,054 12,130
1973 89,429 8,507 12,846
1974 91,949 8,871 13,314
1975 93,775 © 8,870 13,750
1976 96,158 9,055 14,284
17 99,009 9,351 14,85
1c78 102,251 9,652 15,370
1979 104,962 $,638 15,769
1980 106,940 9,378 15,922
1981 108,670 8,988 16,099
5 1982 109,672 9,233 15,981
1983 111,552 9,005 16,024
1984 © 113,301 8,723 16,021
1985 114,985 3,563 15,883
19%0 122,375 8,410 14,197

SOURCES: 3U.S. Departmciit of Labor (1982b, p. 140)
NOTF: These data are annual averages for the civilian labor force.

bij.S. Department of Labor (1982a, p. 128)
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TABLE Cié

LABOR FORCE DISTRIBUTION BY YEAR,
SELECTED AGE (ROUPS, AND SEX

=

growth projecttons;

72

16-19 YEARS 20~24 YEARS
(Thousands) {Thousands)
__ TOTAL — — ——n s
YEAR LABOR_FORCE Total Men Women Total Men Women
(Thmjands
a 1970 sz/n 7,249 4,008 3,24l 2,597 5,717 4,880
1971 32 382 7,470 4,172 3,298 11,331 6,233 5,098
1972 87,034 8,054 4,476 3,578 12,130 6,766 5,364
1973 89,429 8,507 4,693 3,814 12,486 7,183 5,663
1974 91,949 8,871 4,861 4,010 3,314 7,387 52926
1975 93,775 8,870 4,805 4,065 13,750 7,565 6,185
1976 96,158 9,056 4,886 4,170 14,284 7,866 6,418
1977 99,009 9,351 5,008 4,303 14,825 8,109 6,717
1978 102,251 9,452 5,149 4,503 15,370 8,327 7.043
1979 104,962 9,618 s,111 4,527 15,769 8,535 7,23
1980 106,940 5,378 4,999 4,381 15,922 8,607 7,315
1981 108,670 £,988 4,777 4,211 16,099 8,648 7,451
5 1982 109,672 9,233 4,809 4,425 15,981 8,441 7,540
1983 111,552 9,005 4,663 4,342 16,024 8,400 7,624
1985 113,301 8,723 5,491 4,232 16,021 8,343 7.618
1985 114,985 8,563 4,387 4,176 15,883 8,205 7,678
1990 122,375 8,410 4,216 4,19 15,197 7,066 7,131
SOURCES: 3U.S. Departwent of labor (1982b. p._ 140)
rTOTE' #hece data include the elvfuau labor force only.
by.S. Department of Labor (19822, p. 128) o
TE Ecse data {nclude the civilian labor force only, middle



TABLE C.5

SIZE OF THE U.S. LABOR FORCE BY AGE AND SEX, 1950-2000

MEN BY AGE GROUPS (IN MILLIONS)

YFAR 14=15 16=17 1B=24 25~34 3544 45-54 55-64 65 & over

1950 .6 1.1 7.0 110 10,0 8.2 5.8 2.5
1960 .6 1.% 6.9 10.9 11.3 9.6 6.4

1976 .9 1.8 9.9 12,0  10:8. 10.5 731 2;1

1l 7.3 1:6
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WOMEN BY AGE GROUPS (IN MILLIONS)

YEAR 14-15 16-17 1824 25-34 3544 45-54 55-84 65 & over

1550 .3 6 . 4.1 4.2 5.3 1.8 .6
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1970 6 1.3 6:8 97 6.0 6.5 432 1.1
1977 .7 1.7 8.8 9.2 6.8 6.7 4.3 1.1
1980 .6 1.7 9.3 9.6 1.4 7.1 S.2 1.3

1990 .6 1.7 B3 12.7 1.7 B.B 6.2 1.4

2960 .6 2:5 9:2 12:2 15:0  R4e6 8.0 1.4

SOURCE: anderson (1978, p. 802).




TABLE C.6
o I e
7777777!:7@&3377@%5157?68‘!'[(:!?5?[0?( RATES BY SEX.
(PARTICIPATION AS A PERCENT OF Ri;'i.. PERSONS OVER 18)

79.7% 43,32

ol

—
L -]
-~
S

1975 77.9% 46.32
1980 77.4% S1.5%
b 1985 77.7% 56552
1990 77.2% 59.6%

1995 76.87% 61.2%

SOURCES: dU.S; Department of Commerce (1983a, p. 377)

By,s. Department of Labor (1982a; p» 128}

NOTE: Those data include the civilian lator

force only, middle prowth projections.
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TABLE, C.7

LABOR FOREE DISTRIBUTION BY YEAR AND SEX

YEAR  TOTAL LARDR FORCE®  PERCENT MEN PERCENT WOMEN
(Thousands)

1970 8,7i1 b 62.0 b 8.0 b

1971 84,382 b £2.0 b 38.0 b
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1977 101,142 59, 7 4043
1978 104,368 59,0 41.0
1979 107,050 58.5 43,%
1980 169,043 58 1 41.9
198l 710,812 57.7 42.3
1982 112,364 € $7.2 42.8

1985 4 114,985 st 1 446
1990 122,375 5.8 46t

- -3

SOURCLS: AU.S. Department of Commerce (1983a; o. 376) ,
NOTE: These data tnciude individual~ tn the armed forces.
bU.s Departmenc of Labor (1982v, p. 140) S
NOTE. These dicta {nclide anminl averages for the clvilian
" labor force, sixteen yeara and over.
CNUTE: These data are seasonally adjusted flpures,

dy;s. Department of Labor (1962a; p. 128)
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TABY: C.8

LABDR FORCE D[S‘!‘RIB[(II‘(;:&!- BY YFAR, RACE; AND SEX

AGE 16+)
(Thonsands) Y TR oades
YEAR T&%ﬁjﬁf‘? Total Men  Womed Total " en Women
(Thousands)

a 1970 82,771 73,556 46,035 27,521 9,218 5,194 4,02
1971 34,382 74,963 46,904 28,060 9,418 5,276 4,142
1972 87,03 77,275 48,118 29,157 9,761 5,437 4,323
1973 89,429 79,151 48,920 10,231 10,260 5,705 4,575
1976 91,949 51,281 49,843 31,437 10,668 5,895 4,772
1975 93,775 82,831 50,324 12,508 10,952 5.976 4,967
1976 96,158 84,767 51,013 13,735 11,39:  &,iat 5,250
1977 99,009 87,154 52,033 15,108 §i,8 ©  5;%62  5:50%
1978 102,251 89,634 52,955 36,579 12,057 5,885 5,951
1979 104,962 91,923 §3,8% 1,067 13,038 6,870 6,168
1980 106,940 93,600 54,473 39,i27 1,160 6,980 6359
1981 108,670 95,052  54,B95 40,157 13,616  1.079  6,5%

hoO1982 109,672 96,1t 54,916 51,215 13,541 6,932 6,609
(983 111,552 97,625 53,409 42,216 £3,927 7,08 5,847
1984 113,391 98,995 55,838 43,157 14,306 7,23 7,072
1985 114,985 100,316 56,228 44,088 14,669 1,312 7,2
1990 122,375 105 B67 57,800 48,067 16,508 8,080 8,428

SOURCES 2 au.s, bepnrtment of Labor (1982b, p. 140) -
%heu datn taclude amnua nveragu for the clivtlian tabor force
sixteen yeite ard overT.

bu.s. Lepertment of Labor (1982a, p. 128) S L
NOTE: ‘thse '? 'nclude(lnmv 43311\ tn the civilian labor fcrce only,

middle growﬂt project Lo’ &,
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TABLE €9

LABOR FORCE PARTICIPATION BY MINORITIES, &Y SEX

(BLALK AND OTHER;

YEAR MEN WOIEN
a 1979 716.5% 49,52

1975 71.9% 49.4%

1980 71.5% 53.6%
b 1985 71.9% 58 3%

1990 J1.52 61.1%

1995 7i:37 53.5%

SUIRCES: aDepartment of Commerce (1983a, p. 377)

by, 5. Department of labor (1982a, p. 125)
FOTES These data [nclude individuals {a the aciviliam
tabor force orl.y, middie growth projections.



TABLE €. 10
EDUCAT IONAL ATTAINMENT OF CIV LUAN LABOR FORCE,
B8Y RACE, VSAR, AND SEX

T

~ PERCEST MEN ~ PERCENT WOMEN
High Schoet  1-3 Years uigh School  1-3 Years
YEAR Graduzte Post Secondary Graduate Post Secondary

S

14:1 % 47.1 % 13
14:5 46.6 12
14.% 459 113,

14
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15,0 46, 4
15.% 45.2 13,
15:9 5.8 - 19¢6
1655 45.% 16,3
16.7 4.6 1.6
17.2 43537 17.3
17.7 55.6 17.8
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1977 FER 1%.4 38 13:5

1978 32:2 14:5 38.% 15:2
6.5 13:6 38. " 17:4

His- 1970 KA
PANIC 1971 NA A

1972 NA BA NA
1973 NA NA NA

1974 275 % 10:6 7 33.3 % 1.6 %

NA A

SEEE

1975 5.2 i 34,0 11.8
1976 21.1 - 10.7 37,0 11.6
1977 6.4 12:5 3453 13,5
1978 2644 (3.0 4.7 13.5
1979 2751 12,9 37.4 12.9




TABLE. C. 11
TOTAL SECONDARY (WCATEUNAL EDUCATION ENROLIMENT
AS A PERCENTAGE OF TOTAL SECDNDARY ENROLLMENT

TOTAL SECONDARY  TOTAL SECONDARY VOCATIONAL Z OF TOTAL SECONDARY
ENROLIMENT ENROLIMENT -

Y#£AR ENRO LIMENT EDUCATION _
(Millions) (M1l 11o1r.)
1970 a 19.7 5.1 262
1971 1957 6:5 332
1972 i9.7 7.2 36%
1973 20,3 7.3 367
1974 20.0 8.4 22
1975 20,5 9.4 46%
1976 20,3 8.8 432
1977 20.0 9. & 482
1978 18.9 10: 2 54%
1979 19,1 ¢ 16:1 4 532
1980 b 181 10.5 © 581
1981 1.6 NA NA
1982 17,3 NA Ni
1985 € 16,2 NA NA
1960 15:6 NA NA

SOURCES: MMJ.S; Department of Education ' 1989, p. 20)

iy, S Degartmcat of Bdacution {19835, p. 28)
NOTE: hese data reflect actual enrol hne'!tn.

CpiSe Bé#i?;i&ﬁ’t of Education. 3‘98311 [T 8) o
NOTE: Ti.esr data reflect projected enrollments.

Y.S:. mopartment of Education {1983¢, p. 6)
.S, Fopaﬂmnt of Education (1983d, p. 5)
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TABLZ C.12

ENROLIMENT IN VOCAT [ONAL FDICATION, BY LEYuL

TOTAL TOTAL SECONDARY PERCENT OF ALL OTHER  PEF.CENT OF

VOCATIONAL VOCAT IONAL TOT A% AREAS OF  TOTAL

~ EDUCATION EDLCATION VOCAT IONAL #DCATIONAL VOCAT IORAL
YEAR ENROL LMENTS ENRILLMENTS EDUCAT ION EDITCATION  EDUCATION

1970 8,793,960 5,114,451 SRE 3,679,509 421
1971 10,495,411 6,494,641 627 4,000,770 382
1972 11,602,144 7,231,648 622 4,370,495 387
1973 12,072,445 7,357,962 61X 4,718,483 392
974  13,555,A39 8,433,750 2% 5,121,889 381
1975 15,340,426 9,426,475 612 . 5,914,050 92
1976 15,173,322 8,860,947 59% 6,272,375 417,
1977 16,134:979 32,875 597 6,572,14) 41%
1978 16,704,326 10,236,117 Ci% 6,468,809 192
1979 16,725,111 b 10,095,884 b 6@ 6,629,221 & &

1980 16,861,825 ¢ 10,466,231 ¢ 627 5,395,597 ¢ 182

= e - S

SOURCES: AU:8: office of Fducatfon (197%, ps &)
bysS: Depnrtment of Educatfcw (198%, p. )
cy.S. Departmen: of Education {v93ds ps 5)
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TABLE C.11
Te&:; SEGMIBIRY VOCATIONAL EDUCAT ION AND OCCUPAT IONALLY
SPECIFIC ENROLLNENT BY YEAR (SEONDARY)

TOTAL SECINDARY VOCATIONAL OCCUPATIONALLY SPECIFIC

YEARE ZDUCAT 1ON ENROLLMENT® ENROLIMENT
1970 5,114,451 KA

1971 6,494,641 NA

1972 . 7,231,648 NA

1973 7,353,962 NA

1974 8,433,750 NA

1975 9,426,376 NA

1976 8,860,947 NA

1977 9,562,836 NA

1978 10,236,117 ' 3,039,407 ¢
1979 10,695,884 d 2,926,260 4
1980 10,566,231 © 2,857,759 €

SOURCES: ANOTE: Years 1970-1978 are flscal years; 1979 s school year 1979-80;
1980 {; mehaal yoar 1980-81;

by.g. 0ffise of Education (1979, p. 4)

cGai}aday and Wullsberg (198F, p. 47)
NOTFE: There data are for grades eleven and twelve only.

dy.$: Department of Educatfon (1983c, p- 6, 75)
NOTE: These data (nclude total secondary enrollmentss

ii; 8, Department of Education [ 983d, p. 5, 75)
NOTF: Thowe data {nilude total secondary entoliments,

NOTE: Occapationally specific enfollment Flgures were not compiled untti 13/8.




TABLE C.14
_ GROSS NATIONAL PRODUCT RELATED
T0 TOTAL EXPENDITURES EOR EDUCATION

TOTAL EXTENDITURES

GNP SOROL FOR EDUCATION AS A PERCENT
YEAR (Millions) YEAR {Thousands) OF GNP
1969 § 935,541 1969-70 79,400,980 7.5%
1971 1,063,436 1971-72 82,999,062 7.8
1973 1,306,554 197374 98,019,534 7.52
1975 1,528,833 1975-76 121,603,841 8.0z
1977 1,899,508 1977-78 140,367,563 7.42
1979 2,413,900 1979-80 169.615,149 3 7.0%

1981 2,925,500 4 1981-82 199,800,000 b 6.87

Sotmut: U8 Department of Education (1982, g 23)
“OTE: 3These d3ta are prel'lmlmi’y data-

bl'neso data are estimates.
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TABLE C.15
VOCATION: - "DHCATION EXPERD:YGRES (VEA),

BY Sni¥, %Y YEAR (CURRENT DOLLARS)

b

sk

VOCAT IONAL EDUCAT 10K EXPENDITURES (Millions)

Total 4 Total
Total Federal Federal/local

FEDRRSL AS

PERCENT OF TOTANL

3 §300.0 si,
NV 393:9 2,
466,0 2,

wi

- NN WA S BB W NN (-
-

7
06 58206 gi
8 468.2 2,
2 3
5

5

536.t
543:2 4;170:3
533.6 4,428.9
5 499. 1 5,174.%
2 658.1 $,799.0
.0 745.5 6,168.6
5 853.6 6;659.9

-
WV DN O INDO D ONWo
et ALy O\ e ) W D B

w BN ng (e (N s W ) (O D

16:3%
16.47
17552
16.0%
13.62
13.32
1187
§10:7%

8.7
9.82
10,72
11.3%

SRCE

-

ACnY 1aday and Wulfsherg (1981, p. 135)

bThe Natioaal (snter fot Research In Vocatfo.ial Fduestion (1979,

p. 154; 156, 157)

Cii.%, Deoartmcnt of Education (1983a, p. 152)



TABLE €, 1@

VOCATI0%A, “i(EATTUN EXPENDITIRES (VEA),

BY SOURCE, BY YE&X (CONSTANT 1981 DOLLARS)

FISSAL  TOTWL  TOTAL FEIERAL  STATE/LOCAL
YLAR EXPENDITURES EXPENDITURES EXPERDITURES
(¥11130u0) (Milltoas) (¢illioms)

W

(K- VIRl Y- RV NV NV Y ) 2§l
-
\mnmww&m\—m

1970 $3,93%.2 §641.0
1971 4,8835:2 802.2
1972 5,600.0 980.8
1973 6,137.0 975

'ofg
=
m»%@

O v OO
N
)

1975 6,376 7 869.4
1975 6,750.7 896.5
1976 1;35¢%.% 848.1
i??! 7;323@2 787.4
1978 7,845.3 690.2
1979 »415.4 831.9

1980 7,713.3 8316

1981 7,513.6 853.6

R

|
O ) 8RR OB A R ND N N A

SOJKCE: U.S. Department of Education (1983a, p. 157)
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